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MESSAGE. 


To  the  Senate  and  House  of  Representatives: 

I transmit  herewith,  for  the  information  of  the  Congress,  a commu- 
nication from  the  Secretary  of  Agriculture  forwarding  a report  on  the 
progress  of  the  beet-sugar  industry  in  the  United  States  during  the  year 
1899.  It  embraces  the  observations  made  by  a special  agent  on  the 
various  phases  of  the  cane-sugar  industry  of  the  Hawaiian  Islands;  also 
the  results  of  analyses  of  sugar  beets  received  by  the  Department  of 
Agriculture  from  the  different  States  and  Territories,  together  with 
much  other  information  relating  to  the  sugar  industry. 

Your  attention  is  invited  to  the  recommendation  of  the  Secretary  of 
Agriculture  that  20,000  copies  of  the  report  be  printed  for  the  use  of  the 
Department,  in  addition  to  such  number  as  may  be  desired  for  the  use 
of  the  Senate  and  House  of  Representatives. 

William  McKinley. 

[ Executive  Mansion,  May  22 , 1900 . 
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LETTEE  OF  TEANSMITTAL. 


Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  (7.,  May  16 , 1900. 

Mr.  President  : I have  the  honor  to  transmit  for  your  information, 
and  that  of  the  Congress  of  the  United  States,  a report  on  the  progress 
of  the  beet- sugar  industry  in  this  country  in  1899. 

Like  the  similar  reports  of  the  two  preceding  years,  this  report  is  com- 
posed of  two  parts,  the  first  prepared  by  Charles  F.  Saylor,  special 
agent  of  this  Department,  and  the  second  prepared  by  Dr.  Harvey  W. 
Wiley,  Chemist  of  the  Department. 

In  the  first  part  Mr.  Saylor  reports,  with  considerable  detail,  the  oper- 
ations of  the  various  beet-sugar  factories  in  the  United  States,  includ- 
ing the  experiences  of  the  farmers  in  producing  sugar  beets  for  the  use 
of  these  factories. 

Especial  attention  is  given  to  the  construction  and  operation  of  new 
factories,  a large  number  of  which  were  completed  and  put  in  operation 
last  year.  The  greatest  activity  in  factory  construction  is  shown  to  be 
in  Michigan,  where  eight  new  factories  were  completed  within  the  year. 
Mention  is  made  of  the  companies  already  organized,  or  proposed,  for 
the  purpose  of  building  new  factories  in  1900. 

Eeports  of  the  experiments  in  the  production  of  sugar  beets  conducted 
at  the  experiment  stations  in  a number  of  States  are  given.  These  are 
mainly  supplementary  to  similar  reports  made  in  preceding  years.  In 
several  cases  the  station  officers  in  charge  of  these  experiments  point 
out  that  further  experimentation  is  not  necessary  to  determine  the  pos- 
sibility of  growing  sugar  beets  suitable  for  factory  use. 

A study  of  the  cane-sugar  industry  of  the  Hawaiian  Islands  was 
made  by  the  special  agent  who  visited  the  islands  for  that  purpose.  He 
reports  the  industry  to  be  in  a flourishing  condition,  describes  the  soil, 
climate,  and  trade  conditions  of  the  islands,  and  gives  a description  of 
all  the  principal  sugar  plantations  and  factories  in  operation  there. 

The  second  part  of  this  report  is  made  by  the  Chemist  of  the  Depart- 
ment, and  contains  the  results  of  the  analyses  of  the  samples  of  beets 
received  from  the  different  parts  of  the  country  at  the  laboratory  of  the 
Chemical  Division  during  the  season  of  1899. 

These  beets  were  grown  in  accordance  with  instructions  sent  out  by 
the  Division  of  Chemistry  and  from  seeds  furnished  by  the  Depart- 
ment, They  were  harvested  and  sampled  according  to  the  printed 
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directions  distributed  to  each  farmer  growing  beets  for  experimental 
purposes. 

The  results  of  these  investigations  serve  to  point  out  more  definitely 
the  area  best  adapted  to  the  growing  of  sugar  beets  in  the  United 
States.  These  areas  have  been  provisionally  mapped  out,  and  it  is  a 
deserved  compliment  to  the  work  of  the  Chemical  Division  that  intend- 
ing investors  study  carefully  the  provisional  map  prepared  before  locat- 
ing their  factories.  An  inspection  of  the  location  of  the  factories  shows 
that  all  which  have  been  erected  heretofore  are  either  directly  within 
the  area  designated  or  immediately  contiguous  thereto. 

The  data  obtained  during  the  past  year  bear  out  in  general  those 
secured  during  former  years,  and  the  investigations  serve  to  define  with 
greater  accuracy  the  limits  of  successful  beet  culture. 

In  view  of  the  importance  of  these  investigations  and  the  great 
demand  for  information  regarding  the  beet-sugar  industry,  I have  the 
honor  to  recommend  that  at  least  20,000  copies  be  printed  for  the  use 
of  the  Department  in  addition  to  the  number  which  Congress  may  in 
its  wisdom  order  for  the  use  of  its  members. 

Very  respectfully,  James  Wilson, 

Secretary . 
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LETTER  OF  SUBMITTAL. 

TJ.  S.  Department  of  Agriculture, 

Office  of  the  Special  Agent, 

Washington,  D.  C.,  May  11,  1899. 

Sir:  I submit  herewith  for  your  inspection  and  approval  my  report  for  1899  as 
special  agent  of  the  Department  for  the  investigation  of  the  sugar  industry.  The 
report  for  this  yean  includes  a report  on  the  progress  of  the  beet-sugar  industry  in 
the  United  States  and  a report  on  the  cane-sugar  industry  of  the  Hawaiian  Islands. 

Charles  F.  Saylor,  Special  Agent. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 


PROGRESS  OF  THE  BEET-SUGAR  INDUSTRY  IN  THE  UNITED  STATES. 

Changed  Conditions. 

In  reporting  on  the  progress  made  in  the  development  of  the  beet- 
sugar  industry  in  the  United  States,  I will  first  call  attention  to  the 
changed  conditions  under  which  this  work  has  been  prosecuted. 

Most  of  the  States  that  have  hitherto  entered  into  the  experiments 
in  growing  sugar  beets  have  been  pursuing  this  line  of  investigation 
for  several  years.  The  results  have  been  published  annually  in  the 
bulletins  of  the  State  experiment  stations.  In  most  cases  the  investi- 
gations have  been  exhaustive 5 in  some  it  has  been  demonstrated  that 
the  States  have  the  natural  conditions  for  growing  sugar  beets  and 
manufacturing  sugar  from  them;  in  others  it  has  been  shown  that 
conditions  are  not  favorable  for  growing  sugar  beets  for  factory  pur- 
poses. Many  of  the  States,  upon  the  showing  made,  have  not  thought 
it  advisable  to  continue  this  line  of  investigation  any  further,  but  have 
felt  content  to  call  attention  to  the  facts  already  shown.  I11  States 
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where  these  facts  were  favorable  for  the  establishment  of  the  beet- 
sugar  industry,  the  energies  of  the  States  have  been  turned  in  the 
direction  of  encouraging  the  establishment  of  factories  by  interesting 
capital  and  promoting  organizations,  which  is  as  important  as  any  part 
of  the  work.  Under  these  circumstances,  my  attention  and  efforts 
have  been  largely  directed  to  investigating  existing  conditions.  I 
have  visited  beet-sugar  organizations  and  attended  public  meetings  in 
localities  where  considerable  interest  was  manifested  in  this  enterprise, 
furnishing  such  aid  in  the  way  of  information  as  seemed  advisable,  in 
public  and  private  talks,  newspaper  interviews,  and  the  like.  These 
visits  have  been  to  all  sections  of  the  United  States  where  it  seemed 
most  could  be  accomplished. 

A number  of  new  factories  will  be  established,  ready  for  the  campaign 
of  the  present  year.  Several  others  will  be  commenced  this  year  with 
a view  to  completing  them  in  time  for  next  year’s  campaign.  In  quite 
a number  of  communities  throughout  the  United  States  the  propriety 
of  organizing  companies  and  building  factories  is  receiving  serious  con- 
sideration, and  the  probabilities  are  that  a number  of  new  factories  will 
be  built  in  the  near  future. 

The  Farmers’  Interest  in  the  Industry. 

I can  report  considerable  progress  in  the  development  of  public  inter- 
est in  the  beet-sugar  industry.  The  agricultural  press,  the  secular 
press,  and  writers  and  lecturers  on  agricultural  subjects  have  devoted 
considerably  more  space  and  attention  to  the  subject  during  the  past 
year,  and  the  general  public  is  much  better  informed  with  reference 
thereto  than  it  was  a year  ago.  Among  the  important  causes  for  the 
increase  of  interest  among  farmers  the  following  may  be  stated : 

SUGAR  BEETS  IN  CROP  ROTATION. 

The  major  part  of  the  preparation  of  the  soil  can  be  done  in  the  fall, 
giving  weed  and  grass  seeds  a chance  to  germinate  and  thus  be 
destroyed,  and  giving  the  soil  a better  chance  to  become  mellow  and 
friable  through  freezing.  But  the  main  and  most  beneficial  effect  of  a 
sugar-beet  crop  in  a rotation  is  the  excellent  condition  in  which  it  leaves 
the  soil  for  following  with  any  other  crop.  The  deep  plowing  required, 
the  necessarily  intense  cultivation  employed,  and  the  clean  condition  in 
which  the  ground  is  left  will  show  their  good  effects  on  the  land  for 
several  seasons. 

Farmers  throughout  the  sugar-beet  regions  fully  understand  and 
appreciate  the  great  benefits  from  growing  sugar  beets.  Experience 
teaches  them  two  things  clearly : (1)  The  beet  crop  will  pay  the  expense 
of  this  intense  cultivation ; (2)  all  crops  are  materially  benefited  by 
this  good  cultivation.  Many  farmers  successfully  grow  sugar  beets 
following  corn,  and,  in  fact,  it  is  as  good  a practice  as  any,  if  not  the 
best,  when  possible.  It  takes  only  a little  more  work  to  prepare  the 
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ground,  and  the  beet  crop  gets  the  benefit  of  the  cultivation  of  the 
land  during  the  previous  year. 

We  have  only  to  investigate  the  conditions  prevailing  in  localities 
that  are  limited  to  one  or  even  two  kinds  of  crops  to  see  the  disadvan- 
tage of  limited  crop  resources.  Sugar  beets  add  an  important  crop  to 
the  already  extensive  resources  of  the  Mississippi  Yalley. 

RELATION  OF  SUGAR  BEETS  TO  STOCK  FEEDING  AND  DAIRYING. 

There  is  no  better  settled  proposition  than  that  the  manufacture  of 
beet  sugar  affords  an  opportunity  for  establishing  these  industries  on 
the  most  economical  and  successful  basis.  The  beet  pulp  is  a cheap 
food,  and  in  a food  ration  gives  results  not  attained  by  any  other 
element  entering  into  any  other  ration.  This  comes  not  so  much  from 
the  inherent  nutrition  of  the  pulp  as  from  its  ability  to  make  the  most 
of  the  other  food  eaten  by  the  animal,  making  available  the  nutrition 
in  the  ration  as  a whole.  I have  been  advised  by  some  of  the  largest 
and  most  successful  stock  feeders  in  the  country,  after  extensive  experi- 
ments made  by  themselves,  that,  with  pulp  as  a part  of  the  ration,  they 
were  able  to  put  steers  on  the  market  in  three-fourths  of  the  time, 
using  the  same  amount  of  grain  daily  as  is  ordinarily  fed;  and  it  is  the 
universal  verdict  of  dairy  feeders  that  no  other  kind  of  ration  produces 
nearly  such  results  as  one  containing  sugar-beet  pulp.  I have  seen 
whole  valleys  on  the  coast  covered  with  the  dairy  industry  and  milk 
trains  running  to  San  Francisco,  where  nothing  of  thlkldncl  exfsfbd 
before  the  introduction  of  the  pulp  and  where  they  were  not-  possible 
without  it.  ~-~ 

MONEY  RETURNS  AND  OTHER  BENEFITS. 

Instead  of  crude  material,  the  farmer  should  furnish  as  nearly  as 
possible  finished  products.  This  principle  applies  to  the  beet- sugar 
industry.  In  no  other  direction  has  a large  area  of  this  country,  East, 
North,  and  West,  such  inviting  prospects;  especially  is  this  true  of  the 
Mississippi  Yalley.  It  seems  we  are  destined  to  clip  our  wool  and  send 
it  to  New  England  where  the  busy  hum  of  the  factory  transforms  it 
into  useful  textures  to  clothe  ourselves  and  the  rest  of  the  world.  The 
native  of  Iowa,  for  instance,  passes  through  the  various  stages  to  man- 
hood and  down  the  decline,  and  his  ears  may  never  have  heard  the  music 
of  the  spindle.  The  beautiful,  finely-developed  cattle  from  the  mead, 
ows  and  pens  are  sent  away  and  returned  as  beef  prepared  for  the 
table,  thus  diverting  the  bulk  of  the  profits  to  others  who  have  contrib- 
uted very  little  to  the  production,  and  preventing  the  advantages 
which  would  result  from  having  the  work  done  by  local  labor  and  cap- 
ital. But  here  is  a chance  in  the  sugar  industry  to  see  the  factory  and 
farm  side  by  side,  working  to  produce  one  of  our  articles  of  food  and 
luxury.  Here  is  a chance  to  hear  the  hum  of  industry,  the  music 
which  thrills  and  inspires  the  soul  of  man,  brightens  and  gladdens  the 
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home,  amalgamates  and  develops  our  social  organism.  We  look  out 
and  see  those  restless  volumes  of  smoke  issuing  from  chimneys  early 
in  the  morning  and  late  at  night,  denoting  that  our  own  coal,  mined  by 
our  own  people,  is  working  up  a product  of  our  farms  in  a factory 
manned  by  our  own  laborers,  who  buy  of  us  the  necessaries  of  life,  and 
we  feel  compensated  to  some  extent,  in  spite  of  the  fact  that  many  of 
our  other  crude  materials  are  compelled  to  seek  manufacture  in  other 
sections  of  the  country. 

But  this  is  not  the  only  compensation.  We  must  consider  the  direct 
benefits  to  the  farmer  of  growing  sugar  beets  for  the  factory.  It  has 
been  my  province  during  the  last  three  years  to  visit  all  of  the  beet- 
sugar  sections  of  the  United  States,  where  beets  are  being  grown  on  a 
large  scale  and  sold  to  factories,  and  I can  speak  from  actual  observa- 
tion in  regard  to  the  benefits.  Of  course,  beets  grown  in  different  parts 
of  the  United  States  are  grown  under  different  conditions,  which  will 
affect,  to  some  extent,  the  cost  of  production  and  the  profits  incident 
thereto.  Speaking  conservatively,  I shall  lay  down  some  general  facts 
which  will  give  an  idea  of  the  average  profits  to  the  farmer  in 
sections  of  country  where  beets  are  produced  under  rain  conditions, 
and  where  the  cultivation  is  similar  to  that  which  would  be  necessary  i 
in  Iowa,  for  instance.  A fair  estimate  of  the  cost  of  producing  sugar  ! 
beets  in  Iowa  would  be  about  $30  per  acre.  This  allows  for  every 
element  of  cost  entering  into  the  production  of  the  beets.  It  allows  the 
farmer  $2.50  a day  for  himself  and  team,  and  the  laborers  whom  he 
may  employ  $1.50  per  day.  A great  deal  of  the  work  can  be  better 
done  by  boys  from  12  to  1G  years  of  age  at  a somewhat  reduced  rate.  / 
The  universal  price  of  sugar  beets  at  the  factories  in  the  different  ■ 
parts  of  the  United  States  is  $4  to  $4.50  per  ton,  but  I will  use  the 
miuimum  j)rice  of  $4  in  making  this  calculation.  My  investigation  < f 
the  production  of  sugar  beets  in  other  localities  leads  me  to  say  that  ■ 
Iowa  can  readily  produce  from  12  to  15  tons  per  acre  on  an  average. 
Of  course,  some  years  under  extraordinary  conditions  some  farmers 
might  produce  as  high  as  25  tons  an  acre.  I have  known  of  even 
larger  yields  than  that.  Some  years  under  poor  crop  conditions  some 
farmers  may  produce  as  low  as  5 or  G tons  to  the  acre,  but  these 
would  be  extremes  in  either  case.  Going  back  now  to  our  average, 
the  farmer  that  produces  12  tons  per  acre  receives  $48  per  acre  for 
his  crop,  or  $60  on  a crop  of  15  tons.  His  profits  over  and  above  all 
expenses  would  be  $18  on  the  smaller,  or  $30  on  the  larger  crop.  Of 
course,  the  farmer  that  produced  25  tons  per  acre  would  have  an  enor-  j 
mous  profit,  namely,  $70  per  acre,  or  enough  to  buy  the  best  land  in 
the  State  of  Iowa.  I know  of  no  other  single  product  which  can  be 
grown  on  the  farm  to  any  considerable  extent  that  will  compare  with 
this. 

Farmers  are  inclined  to  look  too  much  at  the  element  of  cost,  and  say 
that  $30  is  a snug  sum  of  money  to  pay  for  producing  an  acre  of 
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anything;  but  they  should  consider  this  as  they  would  any  other 
business  proposition.  Will  the  profits  justify  such  an  outlay?  If  so, 
the  proposition  to  raise  sugar  beets  is  a good  one.  Before  the  farmer 
can  produce  fattened  steers  to  any  great  extent  he  must  make  an 
investment  in  the  stockers.  And  is  it  not  a fact  that,  after  making 
such  investment,  he  is  not  nearly  so  highly  compensated  as  he  would 
be  if  he  made  the  same  investment  in  labor  and  expense  necessary  to 
produce  sugar  beets?  Doubtless  the  experience  of  each  farmer  him- 
self will  be  the  best  answer  to  this  question.  I may  make  the  same 
illustration  with  the  dairy  cow.  Before  he  can  go  very  extensively  into 
this  business  the  dairyman  must  first  buy  the  cows  and  build  his  barn. 
He  does  this  because  he  figures  that  he  is  going  to  be  a gainer  thereby, 
and  that  is  the  one  basis  upon  which  the  farmer  should  settle  the 
question  of  raising  sugar  beets. 

I have  studied  very  carefully  the  history  of  the  starting  of  all  the 
factories  in  this  country,  and  without  exception  it  has  been  difficult  to 
get  the  farmers  in  the  beginning  to  contract  to  raise  the  beets,  but 
after  an  experience  of  one  or  two  years  it  ceases  to  be  a question  as  to 
who  can  be  induced  to  sign  the  contracts,  and  becomes  a question 
among  the  farmers  as  to  who  can  secure  the  contracts. 

Another  beneficial  feature  of  the  sugar  factory  in  a community  is 
that  an  outlay  of  $30  to  produce  an  acre  of  sugar  beets  means  a large 
outlay  for  labor  in  the  vicinity,  as  the  large  expense  of  producing  beets 
is  for  labor.  In  case  of  a town  of  several  thousand  inhabitants  and  the 
community  surrounding,  it  is  a fact  that  everyone  that  wants  work  can 
get  it,  and  I believe  it  to  be  true  that  savings  banks  in  towns  where 
factories  are  located  have  a larger  number  of  depositors  than  in  other 
places  on  account  of  the  large  amount  of  labor  involved  in  the  produc- 
tion of  the  beets  and  the  manufacture  of  the  sugar.  When  we  consider 
that  the  money  secured  for  the  finished  product  comes  back  almost 
entirely  to  the  community  in  which  the  factory  is  located,  we  begin  to 
see  the  blessing  of  a sugar  factory.  This  money  goes  for  coal,  for  labor, 
for  transportation,  for  limestone,  and  many  other  crude  materials. 
About  the  only  thing  taken  away  by  the  people  controlling  the  factory 
is  the  profits,  and  if  it  happens  to  be  a factory  that  is  organized  by 
local  people,  then  the  profits  themselves  remain  to  enhance  the  riches 
of  the  community. 

Progress  of  the  Industry  in  the  Various  States. 

So  many  of  the  States  have  now  actually  established  factories,  which 
every  year  are  turning  out  a good  grade  of  refined  sugar  made  from 
sugar  beets,  that  we  are  afforded  the  best  opportunity  there  is  for 
obtaining  information  as  to  the  condition  of  those  States  for  raising 
sugar  beets  and  manufacturing  sugar.  The  information  thus  gained  is 
much  more  valuable  than  that  obtained  from  scientific  experiments 
because  it  gives  us  the  practical  results  themselves  and  that  is  what 
we  are  striving  for. 
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Believing  a detailed  account  of  tlie  results  of  these  factories,  so  far 
as  obtainable,  to  be  tlie  best  evidence,  I give  iu  succeeding  pages  as 
specific  and  detailed  an  account  as  I am  able  toT  make  of  the  working  j 
of  each  factory  during  the  past  year.  Most  of  these  factories  were 
visited  personally  by  me,  the  crop  and  llie  crop  conditions  were 
observed  at  some  time  during  the  year,  and,  from  personal  observation  j 
supplemented  by  information  received  from  others,  I have  compiled  the  i 
history  of  the  year’s  work. 

CALIFORNIA. 

California  has  been  manufacturing  sugar  from  the  beet  root  for  the 
last  thirty- three  years.  She  has  the  distinction  not  only  of  having  the! 
largest  factory  in  the  world,  but  the  oldest  factory  in  the  United  States  I 
manufacturing  sugar  from  beets ; and,  when  we  consider  the  compara- J 
tively  short  time  in  which  sugar  has  been  commercially  manufactured  ] 
from  beets,  this  puts  California  almost  among  the  pioneers  of  the  beet-1 
sugar  industry. 

Up  to  last  year  California  had  no  serious  competitor  for  the  honor  of  j 
being  the  leading  State  both  in  the  number  of  factories  and  amount  of 
sugar  manufactured 5 but  Michigan’s  record  last  year  jumped  from 
one  to  nine  factories,  which  gives  her  the  lead  of  one  over  California  a 
in  the  number  of  factories  in  operation,  although  the  combined  output 1 
of  the  factories  of  California  is  still  considerably  larger  than  that  of  1 
Michigan. 

California  possesses  conditions  for  growing  sugar  beets  that  are  ] 
peculiarly  her  own.  Her  soil  and  her  moisture  supply  for  growing  a crop  I 
are  different;  in  fact,  it  might  be  said  that  the  conditions  that  obtain  1 
throughout  are  different  from  those  prevailing  where  sugar  beets  are 
grown  in  other  mountain  States,  such  as  New  Mexico,  Colorado,  and  j 
Utah,  and  radically  different  from  the  conditions  that  prevail  in  the 
Mississippi  Yalley,  Michigan,  and  New  York.  In  the  first  place,  beet  ii 
growing  in  California  depends  largely  on  a thorough  saturation  of  the  j 
soil  by  rainfall  prior  to  and  up  to  the  time  of  planting.  It  is  a pecul- 
iarity of  these  soils  that,  if  they  are  so  saturated,  they  have  the  power 
of  conserving  this  moisture  so  that,  with  the  aid  of  occasional  slight 
showers,  they  will  produce  a bountiful  crop  of  sugar  beets.  Indeed, 
California  will  produce  a bountiful  crop  without  the  aid  of  the  showers 
provided  the  soil  is  saturated  in  winter  and  the  beet  plants  succeed 
in  getting  a good  start.  In  the  other  mountain  States  sugar  beets  are 
grown  almost  entirely  with  the  aid  of  irrigation,  while  but  very  few  of 
those  produced  in  California  are  grown  by  irrigation.  In  the  Missis- 
sippi Yalley,  Michigan,  New  York,  and  other  Eastern  sections,  the 
growing  of  beets  depends  largely  on  the  rainfall  during  their  growing 
season. 

Under  right  conditions  California  can  probably  grow  a larger  tonnage 
and  produce  a beet  that  will  run  higher  in  its  average  sugar  content 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899.  17 

1,  and  purity  than  any  other  section  of  the  country:  but  the  trouble  with 
California,  demonstrated  by  the  experience  of  the  last  four  years,  is 
I that  the  beets  are  not  at  all  a reliable  crop  in  the  State,  especially  in 
southern  California.  In  this  section  for  the  last  two  years  beets  grown 
||  for  some  of  the  factories  have  yielded  only  a small  part  of  a crop.  One 
factory  in  1898  had  a campaign  of  only  one  week,  followed  with  a 
j campaign  of  only  four  Or  live  weeks  in  1899,  while  other  factories  in 
l the  southern  section  have  only  run  from  one-tliird  to  one-half  their 
, usual  time.  This  droughty  condition  has  affected  all  the  factories  in 
| California  for  the  last  two  or  three  years.  It  seems  to  grow  less  in  effect 
j as  we  approach  the  northern  section  of  the  State,  but  even  here  none 
i of  the  factories*  have  had  anything  like  a good  supply  of  beets  such  as 
J they  might  have  anticipated  under  favorable  conditions.  This  situa- 
tion, if  it  shall  continue,  is  bound  to  affect  seriously  the  reputation  of 
southern  California  as  a sugar-beet  section  unless  the  farmers  shall 
|l  devise  means  for  furnishing  moisture  to  their  crops  through  irrigation. 
Alvarado  Sugar  Company,  Alvarado,  Cal. — Taking  up  in  detail 
the  progress  of  the  sugar  industry  in  this  State,  we  have  first  the 
i Alameda  Sugar  Company,  of  Alvarado.  This  is  the  pioneer  plant 
in  the  United  States  for  the  manufacture  of  sugar  from  beets.  This 
j company  and  its  jmogenitor  have  been  making  sugar  out  of  beets  at 
Alvarado  for  thirty-three  years.  The  originator  of  the  business  was 
the  elder  Dyer,  of  Alvarado,  now  retired  on  account  of  declining  years. 
i Through  his  enthusiasm  and  persistence  the  factory  at  Alvarado  con- 
tinued to  make  sugar  out  of  sugar  beets  in  the  face  of  all  opposition, 
vicissitudes,  and  adversity.  The  enterprise  itself  had  to  fight  its  way 
into  public  favor  as  a feasible  proposition.  The  product  had  to  run  the 
gauntlet  of  all  kinds  of  critics  as  to  its  purity,  quality,  and  desirability. 
These  questions  have  all  been  settled,  one  by  one,  as  the  beet-sugar 
industry  has  established  itself  on  its  merits  in  this  country. 

In  occasional  publications  the  credit  for  this  pioueer  work  is  given  to 
someone  else,  but  it  must  not  be  forgotten  that  Mr.  Dyer,  through  these 
early  years,  freely  gave  his  money,  energy,  and  ability  to  the  work  of 
agitation,  and  the  building  up  of  the  beet-sugar  industry.  He  not  only 
kept  this  factory  going  year  after  year,  in  spite  of  the  odds  against  him, 

1 in  season  and  out  of  season  he  advocated  the  adaptibility  of  Califor- 

,/j  r during  sugar  beets  and  manufacturing  sugar.  The  history  of 
vents  in  the  establishment  of  these  eight  large  successful 
v mriories  in  California  has  proven  the  wisdom  of  his  course. 
Tin  Oti  ,h  is  recommendation  and  influence,  three  of  his  sons  and  two  of 
! niqri  vs  thoroughly  educated  themselves  in  the  art  and  science  of 
xr  making;  also  in  factory  designing  and  construction,  and 
devoting  their  lives  to  this  work.  The  Alvarado  factory  doubled 
put  in  1897,  and  the  parties  interested  in  it  also  organized  and 
die  factory  at  Santa  Maria  later.  The  Alvarado  factory  now  has  a 
capacity  of  900  tons.  It  harvested  last  year  3,800  acres  of  beets, 
H.  Doc.  G99 2 
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and  worked  36,739.9  tons.  The  farmers'  received  for  their  beets  an 
average  of  $f.5G.  The  factory  produced  during  the  campaign  3,898§ 
tons  of  sugar. 

Western  Beet  Sugar  Company,  Watsonville,  Cal. — The  Wat- 
sonville factory  has  been  one  of  the  most  successfully  operated  factories 
on  the  Pacific  coast.  Its  daily  capacity  is  1,000  tons  of  beets,  being  the 
largest  operated  in  the  United  States  prior  to  the  construction  of  the 
new  factories  which  began  work  in  1899.  Mr.  Claus  Spreckels  of  Cali- 
fornia, the  well-known  Hawaiian  sugar  planter  and  manufacturer, 
wlio  early  became  interested  in  the  beet-sugar  industry  in  the  United 
States,  and  especially  in  the  State  of  California,  organized  this  com- 
pany, being  the  chief  capitalist  in  it,  and  built  the  factory  about  ten 
years  ago.  It  was  fortunately  located,  has  always  been  able  to  secure  a 
good  supply  of  beets,  and  has  made  a successful  record  throughout  its 
career.  In  1898  Mr.  Spreckels  also  organized  the  Spreckels  Sugar 
Company,  which  built  a mill  near  Salinas,  Cal.  Owing  to  the  extensive 


in  that  locality.  This  left  the  Watsonville  factory  idle  the  past  season. 

I understand  the  Watsonville  factory  has  recently  been  transferred  to 
the  company  at  Salinas;  that  both  factories  will  be  worked  under  the 
same  management  hereafter;  and  that,  as  soon  as  sufficient  acreage  can 
be  worked  up  in  Salinas  Yalley  to  supply  the  factory  there,  the  Watson-  < 
ville  factory  will  be  put  in  operation  again  working  up  the  beets  of  its  < 
own  territory. 

American  Sugar  Company,  Chino,  Cal. — The  Chino  factory  was  , 
the  third  in  the  order  of  introduction  into  the  State  of  California. 
The  season  of  1899,  like  the  two  preceding  seasons,  has  been  so  dry  , 
that  the  farmers  have  not  been  able  to  produce  sufficient  beets  to  keep 
the  factory  running  a full  campaign.  This  factory  has  a capacity  for 
working  750  tons  of  beets  daily.  The  campaign  this  year  commenced 
August  26.  The  slicing  closed  October  29,  giving  it  a run  of  65  days,  ! 
about  half  of  a fall  campaign.  It  averaged  during  this  time  about  725 
tons  of  beets  daily;  while  the  tonnage  per  acre  was  not  very  large,  the 
quality  of  the  beets  was  quite  superior,  the  average  running  over  16 
per  cent  of  sugar  in  the  beet.  This  is  a remarkable  showing,  in  view 
of  the  fact  that  most  of  the  beets  grown  for  the  Chino  factory  are 
grown  year  after  year  on  the  same  ground.  The  quality  of  the  beets 
does  not  seem  to  deterioate  in  any  way,  but  it  is  very  likely  that  this 
succession  of  beet  crops  is  having  an  effect  on  the  tonnage  produced, 
although  the  shrinkage  is  usually  attributed  to  drought.  I clip  from 
the  Sugar  Beet  Gazette  of  Chicago  some  very  interesting  items  that 
paper  secured  from  the  management  of  the  Chino  factory,  showing  the 
quality  of  beets  worked,  the  consumption  of  raw  materials,  and  the 
production  of  the  factory  during  the  campaign  as  follows : 


capacity  of  the  Salinas  factory,  and  the  impossibility  of  securing  suffi-  , 
cient  acreage  for  it  the  first  season,  1899,  the  beets  for  the  Watsonville 
factory  were  taken  to  Salinas  and  worked  up  along  with  the  beets  raised 
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The  Chino  (Cal.)  beet  harvest  was  completed  October  14.  The  sugar  percentage 
was  kept  well  up  and  continues  remarkably  high  for  this  late  in  the  season.  The 
work  at  the  factory  for  the  week  ending  October  11  was  as  follows : 


Results  of  a tveek’s  work  at  the  Chino  factory. 


Day  of  the  week. 


Thursday  . . 

Friday 

Saturday... 

Sunday  

Monday 

Tuesday  . . . 
Wednesday 


i Tons 
sliced. 


707 

789 

801 

377 

729 

634 

789 


Per  cent 
sugar. 


17.6 
17.9 
16.1 

19.3 

18.4 

17.5 

15.7 


Bags 

sugar. 


2,  278 
2,  090 
2,  265 
1,625 
2,  005 
1,035 
2,700 


The  following  are  a few  items  of  the  campaign,  kindly  furnished  us  by  the  man- 


| agement: 

Tons  beets  sliced 44, 336 

Pounds  sugar  produced 12,  956, 400 

Paid  for  beets,  over $225, 000 

Paid  for  labor $60, 000 

Men  employed 350 

; Barrels  oil  used 50,  000 

Tons  coke  used 900 

Tons  lime  rock  used 9, 000 

Sugar  bags  used 129, 664 


Besides  these  materials,  the  factory  used  thousands  of  yards  of  filter  cloths  and 
other  necessaries  in  the  work.  There  was  some  molasses  from  last  year  and  several 
cars  of  raw  sugar  were  also  worked. 

It  is  understood  that  the  ownership  of  this  factory,  the  factory  at 
Oxnard,  and  those  at  Grand  Island  and  Norfolk,  Nebr.,  have  all  been 
merged  into  one  company,  and  that  in  the  future  they  will  be  known  as 
properties  of  the  American  Beet  Sugar  Company.  This  company  was 
organized  by  Mr.  Henry  T.  Oxnard,  of  New  York  City,  for  the  purpose 
of  absorbing  the  above  plants,  all  of  which  he  was  instrumental  in 
organizing  and  building.  It  is  also  claimed  that  this  company  will 
locate  and  build  other  factories  throughout  the  United  States  from  time 
to  time,  the  next  one  being  at  Rocky  Ford,  Colo.,  for  1900.  Mr. 
Oxnard  has  been  one  of  the  most  indefatigable  organizers  of  the  beet- 
sugar  industry  in  this  country. 

Los  Alamitos  Sugar  Company,  Los  Alamitos,  Cal.— The  Los 
: Alamitos  factory  was  the  fourth  in  the  order  of  introduction  in  the  State 
of  California.  In  its  construction  and  arrangement  it  is  looked  upon 
by  manufacturers  as  a model  in  every  way.  It  started  out  with  a 
capacity  of  350  tons  of  beets  daily  and  began  its  first  campaign  in  1897. 
The  section  of  country  supplying  this  factory  with  beets  prior  to  this 
year  was  a large  sheep  ranch,  but  its  success  the  first  year  in  securing 
beets  from  these  new  and  untried  lands  was  so  pronounced  that  the 
factory  was  encouraged  to  go  ahead  and  double  its  capacity,  which  it 
did,  giving  it  a capacity  of  700  tons  of  beets  daily.  During  the  years 
of  1898  and  1899  climatic  conditions  have  been  exceedingly  unfavorable 
for  raising  sugar  beets.  The  factory  only  secured  enough  beets  in  1898 
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to  run  seven  days,  and  during  the  past  year  the  factory  was  in  opera- 
tion only  twenty-one  days.  This  has  been  a very  discouraging  expe- 
rience, but  in  view  of  the  fact  that  the  whole  of  southern  California  has 
experienced  during  that  time  an  unprecedented  drought,  the  managers 
of  this  factory  are  disposed  to  continue  their  efforts  until  normal  con- 
ditions shall  obtain  once  more.  The  factory  succeeded  in  working 
about  11,000  tons  of  beets,  from  which  they  manufactured  1,100  tons  of 


California  Beet  Sugar  and  Befining  Company,  Crockett, 
Cal. — The  capacity  of  this  factory  is  1,200  tons.  Here,  also,  the  supply 
of  beets  was  limited  on  account  of  the  drought  during  the  past  growing 
season,  and  they  were  able  only  to  secure  about  half  the  usual  supply. 
This  company  is  organized  for  both  refining  and  manufacturing  pur- 
poses. It  is  the  purpose  of  the  company  to  manufacture  sugar  from 
sugar  beets  during  the  sugar-beet  campaign  and  to  refine  Hawaiian 
raw  sugar  during  the  rest  of  the  season.  This  would  seem  to  be  a very 
good  plan,  inasmuch  as  the  beet-sugar  factories  are  usually  idle  at  least 
eight  months  in  the  year  under  the  most  favorable  circumstances.  It 
would  seem  to  be  a good  busiuess  policy  to  have  the  capital  invested  in 
the  factory  employed  the  year  round,  the  machinery  being  used  in  refin- 
ing when  it  is  not  employed  in  manufacturing  sugar.  I understand  that 
some  other  companies  are  considering  the  feasibility  of  adopting  the 
same  plan.  This  policy,  however,  should  be  kept  in  view  in  the  con- 
struction and  arrangement  of  the  factory  from  the  beginning. 

American  Beet- Sugar  Company,  Oxnard,  Cal. — This  factory 
was  commenced  in  1897  with  a view  to  working  in  the  campaign  of  1898,, 
but  owing  to  the  drought  the  management  decided  to  ship  the  beets  to 
Chino  and  have  them  worked  in  the  factory  at  that  place.  This  year 
the  factory  made  a short  run,  closing  down  October  27,  the  balance  of 
its  crop  being  worked  up  at  Chino  as  in  1898.  It  seems  that  the  rains 
retarded  the  harvesting  operations;  also  that  it  was  difficult  to  secure 
labor  sufficient  to  keep  up  with  the  enormous  demand  of  this  factory 
for  its  daily  run  of  beets,  which  is  2,000  tons.  It  opened  its  campaign 
August  16.  The  total  amount  of  beets  raised  and  harvested  for  this 
factory  was  101,000  tons,  but  about  one-third  of  this  amount  was  taken 
to  Chino. 

The  Oxnard  Courier  makes  the  following  detailed  statement  with 
reference  to  the  amount  of  sugar  produced,  the  beets  worked,  and  crude 
material  used  by  this  factory  in  1899 : 


Tons  beets  sliced 

Pounds  of  sugar  produced 
Amount  paid  for  beets  ... 
Amount  paid  for  labor  . . . 

Men  employed 

Barrels  of  oil  used 

Tons  coke  used 

Tons  lime  rock  used 

Sugar  bags  used 


63,712 
16,  785, 400 
$439, 000 
$80,000 
550 
71, 487 
902 
8,228 
173, 513 
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The  plan  by  which  this  company  proposes  to  regulate  the  price  it  is 
to  pay  farmers  for  beets  for  the  season  of  1900  is  quite  a departure  from 
what  has  been  the  custom  heretofore,  and  is  as  follows: 

They  will  pay  for  beets  containing  12  per  cent  of  sugar  $3.25  per  ton  and  25  cents 
additional  for  every  1 per  cent  of  sugar  above  12  per  cent.  A beet  containing  11£ 
per  cent  of  sugar  is  rated  at  12  per  cent,  one  containing  12£  at  13,  etc.  If  for 
any  cause  the  beets  should  run  below  11|  per  cent  sugar,  a deduction  of  50  cents 
per  ton  for  every  1 per  cent  of  the  deficiency  will  be  made;  but  it  is  very  rarely 
that  beets  run  as  low  as  this  The  company  will  pay  the  freight  from  the  railroad 
station  nearest  the  farmer  to  Oxnard,  thus  putting  the  growers  in  all  localities  on 
an  equal  footing  and  permitting  them  to  get  the  highest  returns  for  their  crop.  The 
tests  for  the  percentage  of  sugar  are  made  at  the  factory  for  each  load  or  from  each 
car  as  delivered,  and  the  farmers  at  Oxnard  are  allowed  to  employ  a check  chemist 
to  verify  these  tests.  The  company  will  furnish  the  seed  at  12  cents  per  pound, 
which  is  supposed  to  be  cost,  and  the  amount  will  be  deducted  from  the  first  delivery 
of  beets. 

Spreckels  Sugar  Company,  Salinas,  Cal. — This  large  factory 
was  commenced  in  1898  and  completed  in  time  for  the  campaign  of  1899. 
It  is  about  5 miles  from  Salinas,  and  the  beets  are  grown  in  Salinas  Val- 
ley for  50  miles  each  way.  This  is  a large  and  beautiful  valley.  There 
are  at  least  80,000  or  90,000  acres  available  for  the  production  of  sugar 
beets.  A little  over  20,000  acres  were  planted  the  past  year.  It  is  the 
intention  to  increase  the  amount  of  laud  for  growing  sugar  beets  to 
35,000  acres  in  1900.  The  factory  has  a capacity  for  working  3,000 
tons  of  sugar  beets  per  day.  It  is  the  largest  factory  in  the  world, 
which  is  an  indication  of  the  energy  with  which  this  new  industry  is 
starting  in  America.  This  factory  receives  its  water  from  a system  of 
wells.  It  requires  about  13,000,000  gallous  per  day.  Sugar  beets  are 
cultivated  in  the  fields  by  Japanese  laborers,  who  receive  90  cents  to 
$1  a ton,  which  covers  the  cost  of  weeding,  hoeing,  thinning,  and  bunch- 
ing until  the  crop  is  ready  for  the  market.  The  early  part  of  the  sea- 
son was  quite  dry,  but  by  July  every  indication  was  promising  for  a 
good  crop. 

The  parties  who  operate  this  factory  have  also  been  operating  the 
factory  of  the  Western  Beet  Sugar  Company  at  Watsonville.  It  was 
decided  to  be  best  to  close  down  the  Watsonville  factory  for  this  cam- 
paign and  to  ship  the  beets  to  the  Salinas  factory.  It  is  the  intention 
of  the  proprietors  to  secure  enough  acreage  in  future  to  operate  both 
these  factories  for  full  campaigns.  The  Salinas  factory  started  up 
August  7 for  a trial  run,  but  the  regular  work  of  the  campaign  began 
later,  and  finished  February  13.  It  sliced  175,000  tons  of  beets  and 
produced  20,000  tons  of  sugar. 

Union  Sugar  Company,  Santa  Maria,  Cal. — This  company  was 
organized  by  the  same  parties  as  those  interested  in  the  factory  at  Alva- 
rado. It  has  a capacity  for  working  500  tons  of  beets  daily.  To  sup- 
ply this  factory  6,500  acres  of  beets  were  planted.  In  the  early  part  of 
the  season,  about  June  1,  the  outlook  was  very  encouraging  for  a large 
crop  of  beets.  It  was  estimated  at  that  time  that  the  supply  would 
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reach  80,000  tons.  Owing  to  the  drought  only  3,000  acres  were  har- 
vested. The  drought  was  not  the  only  drawback  met  in  growing  the 
sugar  beets  during  the  season  of  1899.  The  beets  were  very  badly 
affected  by  beet  blight,  called  by  the  management  “ bacteriosis.”  ‘The 
factory  began  slicing  beets  September  20,  and  its  campaign  extended 
seventy  days,  during  which  time  it  worked  10,000  tons  of  beets  and 
produced  1,607  tons  of  sugar. 

NEW  MEXICO. 

Pecos  Y alley  Beet  Sugar  Company,  Carlsbad,  N.  Mex. — The 
introduction  of  this  factory  in  New  Mexico  three  years  ago  has  been 
the  means  of  settling  some  points  on  which  authorities  were  not  agreed 
before.  It  is  said  to  be  the  only  factory  in  the  world  where  sugar  beets 
are  grown  entirely  by  irrigation.  There  had  been  some  experience  in 
growing  beets  partially  by  irrigation,  and  it  was  claimed  that  they 
would  not  succeed  where  the  entire  amount  of  moisture  used  was  sup- 
plied in  this  way.  The  results  at  Carlsbad  have  demonstrated  that 
the  opposite  is  true — that  sugar  beets  can  be  successfully  grown  by 
irrigation.  It  has  been  a valuable  lesson  to  the  country  as  a whole.  It 
has  demonstrated  the  possibility  of  bringing  into  use  other  arid  lands  in 
connection  with  this  profitable  industry.  With  the  sugar  beet  as  a main 
crop,  with  alfalfa,  small  grain,  potatoes,  etc.,  in  rotation,  and  with  the 
addition  of  the  dairy  and  creamery,  these  sections  will  fill  an  important 
place  in  the  agriculture  of  the  country.  The  factory  at  Carlsbad  pays 
a flat  price  of  $4.75  a ton  for  beets,  and  the  feeding  and  dairy  industries 
have  already  developed  to  a wonderful  extent.  The  factory  itself  fed  last 
year  6,000  head  of  sheep.  One  of  the  advantages  claimed  by  beet 
raisers  in  this  section  is  that  by  the  aid  of  irrigation  their  planting 
season  is  longer,  ranging  from  April  1 to  June  15.  This  results  in  a 
prolonged  season  for  harvesting,  which  can  continue  throughout  the 
campaign  of  the  factory,  the  beets  staying  in  the  ground  until  used,  thus 
avoiding  the  necessity  of  siloing,  etc.  Owing  to  the  absence  of  rain 
there  is  no  danger  of  loss  from  second  growth  of  the  beets  in  the  fall. 

This  factory  is  hampered  a little  in  having  such  a small  working 
capacity.  It  was  originally  unfortunate  in  its  design.  It  was  first 
operated  in  Canada,  then  taken  down  and  rebuilt  at  this  place,  and 
to  make  it  an  up-to-date  factory,  thorough  in  all  its  parts,  as  it  is 
to-day,  required  considerable  outlay.  As  to  the  quality  of  its  product 
and  the  success  of  its  work,  it  is  up  to  standard,  but  the  smallness 
of  its  capacity  must  necessarily  require  a higher  rate  of  expense  to 
produce  sugar.  It  has  been  very  fortunate  in  its  management,  and 
it  is  largely  due  to  this  fact  that  this  little  factory  has  been  enabled 
to  do  the  pioneer  work  in  a new  and  untried  section  of  country 
where  labor  is  scarce,  where  the  agricultural  conditions  were  so  little 
known,  and  to  do  this  work  so  well.  During  the  irrigation  season, 
which  extends  from  March  1 to  October  1,  8,881  acres  of  cultivated 
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land  received  33,923.21  acre-feet  of  water.  An  acre-foot  is  43,560  cubic 
feet,  and  it  takes  about  gallons  of  water  to  make  a cubic  foot. 
Shortly  after  the  middle  of  November  the  valley  received  two  days’ 
heavy  rain,  which  retarded  the  time  of  harvesting.  All  things  consid- 
ered, the  crop  was  fairly  good.  The  factory  closed  the  slicing  of  beets 
January  22,  after  a campaign  of  109  days.  It  worked  30,000  tons  of 
beets  and  manufactured  2,950  tons  of  sugar. 

UTAH. 

The  beet-sugar  industry  was  first  introduced  into  Utah  at  Lehi  in 
1896.  There  are  some  peculiarly  favorable  conditions  in  Utah  for  start- 
I ing  almost  any  kind  of  an  enterprise  that  has  back  of  it  the  agricultural 
resources  of  the  State  upon  which  it  depends.  The  people  of  this 
State  have  well  learned  the  lesson  of  toil.  Under  the  conditions  and 
i circumstances  which  have  existed  here  for  half  a century  these  people 
have  had  to  live  within  themselves,  and  it  has  been  by  their  industry 
and  the  intelligent  direction  of  their  organization  that  the  otherwise 
arid  regions  have  become  fertile  valleys,  cutup  into  small  farms  of  from 
5 to  40  acres.  These  people  have  learned  well  the  lesson  of  economy 
and  industry.  They  have  learned  how  to  produce  most  from  their 
small  farms.  From  the  first,  irrigation  systems  were  started,  and  they 
grew  with  the  development  of  settlements.  Everything  like  ditches 
and  roads  was  on  a system  of  cooperation ; in  fact,  everything  for  public 
convenience  and  use  was  projected  and  directed  from  the  head  center,  the 
Mormon  Church.  This  placed  where  it  was  needed  an  irrigating  ditch 
of  a kind  and  durability  which  would  last  with  the  land  itself.  There  is 
probably  no  place  in  the  world  that  has  a more  durable  and  complete 
system  of  irrigating  ditches  than  the  State  of  Utah,  where  they  were 
provided  under  the  old  regime.  When  a piece  of  land  was  blocked  out 
for  a farm  and  water  was  turned  upon  it,  it  was  with  the  absolute  assur- 
ance that  the  supply  of  water  would  be  sufficient  to  take  care  of  the 
crops  on  the  land  under  any  circumstances  of  drought.  The  necessities 
of  the  case  demanded  that  these  lands  should  be  well  and  carefully 
tilled  and  that  they  should  be  put  to  growing  crops  that  would  yield 
the  most  for  the  smallest  amount  of  ground.  These  are  the  conditions 
under  which  the  beet-sugar  industry  was  introduced  into  the  State  of 
Utah.  There  could  not  be  agricultural  conditions  more  favorable  to 
the  growing  of  sugar  beets,  whose  requirements  are  intensive  farming 
in  every  sense  of  the  word.  They  require  intelligent,  painstaking,  and 
well-directed  labor,  and  this  could  be  met  best  on  small  tracts,  where 
the  farmer  is  not  overcome  in  the  beginning  with  the  volume  of  work 
necessary,  as  sometimes  happens  in  other  sections,  where  the  farms  are 
larger. 

The  first  factory  was  organized,  equipped,  and  managed  through  the 
Mormon  Church  itself,  and  from  the  beginning  has  proven  a great  suc- 
cess, No  pains  nor  expense  have  been  spared  to  put  the  factory  on 
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tlie  very  best  footing  possible  and  have  it  equipped  with  the  most 
modern  and  labor-saving  appliances.  The  results  of  this  factory’s 
success  in  Lehi  have  inspired  the  organization  of  another  company, 
Avhich  established  a factory  at  Ogden.  Without  doubt  in  the  near 
future  several  other  sections  of  the  State  will  have  factories,  and  Utah 
will  be  rated  in  agricultural  resources  chiefly  for  her  sugar  production. 
The  work  of  the  factories  for  the  last  year  will  now  be  taken  up  in  detail. 

Utah  Sugar  Company,  Lehi,  Utah. — This  factory  has  a capacity 
of  350  tons  of  beets  per  day.  This  capacity  is  being  doubled  for  the 
campaign  of  1900,  so  that  the  factory  will  have  a capacity  for  working 
700  tons  of  beets  daily.  In  addition  to  this  the  factory  acts  as  a sort 
of  central  plant  for  another,  a subfactory,  located  at  Springville,  about 
30  miles  away.  This  sub  factory  extracts  the  juice  from  the  beets, 
which  is  then  limed  and  passed  through  a pipe  by  means  of  gravity 
and  pumping  to  the  main  factory,  where  it  is  worked  up  into  sugar. 
This  Lehi  factory  is  also  arranging  to  put  in  another  slicing  station,  or 
subfactory,  in  the  opposite  direction,  the  juice  from  which  will  be  con- 
ducted down  in  the  same  manner  by  the  use  of  a pipe  line.  The  capac- 
ity of  this  factory  for  next  year’s  campaign,  with  all  its  slicing  resources 
combined,  will  be  1,200  tons  of  beets  per  day. 

The  introduction  of  this  central  plant  idea  at  Lehi  is  one  of  the  fea- 
tures of  last  year’s  progress.  The  feasibility  of  the  plan  has  been  a 
mooted  question.  It  has  been  discussed  considerably  in  this  country 
by  those  interested  in  the  development  of  the  industry.  Some  have 
claimed  that  such  a system  would  be  desirable  and  should  be  intro- 
duced where  practicable.  Others  have  asserted  that  this  idea  of  a 
central  plant  with  branches  or  stations  has  been  tried  in  every  form 
and  has  not  proven  successful.  If  this  experiment  at  Lehi  shall  prove 
to  be  a success  it  will  demonstrate  the  feasibility  of  erecting  a large 
central  plant  at  some  advantageous  point  and  having  pipe  lines  radi- 
ating out  from  this  in  different  directions  to  slicing  stations  fitted  up 
with  diffusion  batteries  and  lime  mixers  to  extract  and  prepare  the 
juice,  which  will  finally  be  forced  through  the  pipes  to  the  central 
plant.  This  saves  hauling  the  beets  and  brings  a larger  radius  of 
farming  country  into  close  contact  with  the  sugar  factory.  The  farming 
community  and  interests  around  these  slicing  plants  will  have  all 
the  advantages  and  benefits  of  being  located  near  the  factory  itself, 
because  their  crop  would  not  require  shipment  by  railroad  and  the 
pulp  will  be  at  the  slicing  station,  convenient  for  use.  I consider  the 
introduction  of  this  central-plant  idea  a matter  of  great  importance  as 
affecting  the  future  status  of  the  beet- sugar  industry  in  this  country. 

The  sugar  beets  for  the  Lehi  factory  were  grown  under  very  favorable 
conditions.  A large  tonnage  per  acre  was  secured,  and  the  beets  ran 
quite  high  in  sugar.  The  factory  worked  during  the  campaign  52,650 
tons  of  beets  and  manufactured  7,192  tons  of  sugar. 


- 

■ 

PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899.  25 

Ogden  Sugar  Company,  Ogden,  Utah.— This  factory  was  the 
second  one  built  in  the  State  of  Utah.  It  has  a capacity  for  working 
[ 350  tons  of  beets  daily.  In  1899  the  conditions  were  fairly  good  for 
producing  a crop  in  this  section,  and  the  factory  began  operations 
September  15,  this  being  its  second  campaign.  It  is  located  in  a 
good  quarter  of  Utah,  and  a successful  career  for  it  is  anticipated. 
About  32,000  tons  of  beets  were  received  at  the  factory  this  year. 
This  indicates  that  about  $144,000  was  paid  out  to  farmers.  The 
amount  of  beets  received  at  the  factory  fell  short  of  the  estimates 
about  8,000  tons.  The  sugar  content  of  the  beets  was  not  nearly  so 
high  as  it  was  last  year.  The  farmers  did  not  receive  as  large  a tonnage 
per  acre.  On  the  whole,  the  operation  of  the  sugar  plant  in  1899  can 
not  be  said  to  have  been  as  successful  as  it  was  the  year  before.  The 
critics  among  the  sugar-beet  growers  said  that  the  trouble  was  largely 
due  to  overirrigation.  It  may  be  mentioned  in  this  connection  that 
those  best  informed  on  irrigating  sugar  beets  give  the  strongest  caution 
against  using  too  much  water  or  using  it  too  often.  It  would  be  well 
for  companies  starting  new  factories  where  sugar  beets  must  be  grown 
by  irrigation  to  profit  by  the  experiences  of  Ogden,  Lehi,  and  Carlsbad. 

NEBRASKA. 

Next  after  California  in  taking  up  the  beet-sugar  industry  came  the 
State  of  Nebraska  with  two  plants,  located  at  Grand  Island  and  Nor- 
folk. These  enterprises  were  organized  by  the  Oxnards,  principal  among 
whom  was  Mr.  Henry  Oxnard,  who  was  mentioned  in  connection  with 
the  factories  at  Chino  and  Oxnard,  Cal.  It  is  said  that  these  two  plants 
with  the  two  above  mentioned  are  now  the  properties  of  the  Amer- 
ican Beet  Sugar  Company,  and  will  in  the  future  be  operated  by  said 
company  in  connection  with  the  one  that  this  company  is  now  building 
at  Rocky  Ford,  and  others  that  they  anticipate  building  in  the  future.  It 
was  largely  through  the  operation  of  these  two  factories  that  the  Rocky 
Mountain  States  and  the  northern  Mississippi  Valley  States  acquired 
information  regarding  the  beet-sugar  industry.  These  two  factories 
have  been  the  objective  point  of  many  visiting  committees,  commis- 
sioned by  boards  of  trade,  agricultural  societies,  and  other  organiza- 
tions to  gather  as  definitely  as  jjossible  facts  pertaining  to  the  beet- 
sugar  industry.  Managers  of  these  factories  have  always  treated  such 
committees  courteously,  showing  them  through  the  factories,  and  giv- 
ing out  such  information  as  would  furnish  their  visitors  the  most 
enlightenment  with  reference  to  this  industry.  Taking  the  complete 
history  of  the  factories  from  their  beginning,  about  ten  years  ago,  they 
have  been  successful  on  the  whole.  In  the  earlier  stages  considerable 
friction  developed  between  the  management  and  the  farmers,  but  as 
each  has  come  to  understand  the  requirements  of  the  other  better  their 
relations  have  become  much  more  smooth  in  the  last  few  years.  These 
factories  are  probably  not  as  fortunately  located  as  they  could* be  at 
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the  present  time  under  a wider  and  more  definite  knowledge  of  the  agri- 
cultural conditions  of  the  State  in  relation  to  successful  beet  growing. 
Grand  Island  is  a little  too  far  west  in  Nebraska  for  first-class  crop 
conditions,  for  the  soil  has  a tendency  to  be  too  sandy  and  the  climate 
a considerable  tendency  to  be  too  dry.  This  tendency  to  drought  and 
sand  also  prevails  more  or  less  in  the  region  of  the  factory  at  Norfolk. 

It  was  through  the  fact  that  there  was  so  much  sandy  soil  around 
these  factories  that  the  people  in  other  States  got  the  idea  that  sandy 
soil  was  necessary  to  make  a success  of  growing  sugar  beets.  This 
idea  is  being  dispelled,  and  the  facts  made  known  by  the  experiment  at 
Ames,Nebr.,  on  the  part  of  the  Standard  Cattle  Company,  which  plants 
in  sugar  beets,  year  after  year,  several  huudred  acres  of  the  heaviest 
black,  bottom-land  soils.  These  soils  have  been  returning  a large  ton- 
nage per  acre  of  beets  of  good  quality  and  purity,  and  crops  are  much 
more  sure.  This  same  company  grew  last  year  for  the  new  factory 
which  was  erected  on  its  lands  2,000  acres  of  beets. 

American  Beet  Sugar  Company,  Grand  Island,  Nebr.— It  is 
stated  that  the  company  has  adopted  the  rule  that  all  its  factories  in 
Nebraska  and  California  will  pay  a flat  price  for  beets  shipped  by  rail- 
road, and  in  the  case  of  beets  so  shipped  for  a distance  of  50  miles  or  less 
they  will  pay  the  freight  rates.  This  factory  did  not  receive  its  usual 
amount  of  beets  in  1899,  but  its  run,  though  short,  was  successful. 
Most  of  its  hands  were  able  to  get  out  in  time  to  take  up  work  with  the 
new  factory  at  Ames,  which  was  late  in  completion.  The  factory  has 
a capacity  for  working  350  tons  of  beets.  I am  not  able  to  give  results 
of  last  year’s  campaign. 

American  Beet  Sugar  Company,  Norfolk,  Nebr. — This  factory 
has  a capacity  for  working  350  tons  of  beets  daily.  It  is  in  the  center 
of  a large  feeding  district.  Thirty  thousand  head  of  sheep  were  fed 
around  this  factory  last  year.  It  is  also  a large  cattle-feeding  district. 
These  cattle  and  sheep-feeding  industries  make  a demand  for  the  pulp, 
and  the  pulp  on  the  other  hand  creates  a demand  for  the  cattle  and 
sheep.  The  same  can  be  said  with  reference  to  the  feeding  industries 
of  Grand  Island,  Nebr.  The  crop  conditions  around  Norfolk  were  very 
good  last  year,  and  the  quantity  and  quality  of  the  beets  supplied  to 
the  factory  were  quite  encouraging  both  to  the  factory  and  to  the 
farmers.  I am  unable  to  give  at  this  time  the  actual  results  of  the 
campaign. 

Standard  Beet  Sugar  Company,  Ames,  Nebr. — This  factory  was 
constructed  last  year  to  work  in  the  campaign  of  1899.  It  was  late  in 
completion  and  some  of  the  beets  grown  for  it  had  to  be  shipped  to 
other  factories  in  the  State,  where  they  were  purchased  of  the  farmers. 
Experience  with  growing  sugar  beets  for  this  factory  last  year  was 
rather  unusual.  The  factory  is  located  on  the  lands  of  the  Standard 
Cattle  Company,  which  include  some  of  the  best  bottom  grain  lands  in 
eastern  and  northern  Nebraska.  In  case  of  excessive  rainfall  these 
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lands,  not  having  sufficient  drainage,  sometimes  become  flooded.  This 
happened  last  year  5 all  the  beets  planted  for  the  factory  received  in 
the  early  part  of  the  season  entirely  too  much  rainfall,  and  some  of 
them  were  flooded.  However,  notwithstanding  the  heavy  rain,  ground 
that  was  not  flooded  for  any  considerable  time  produced  a good  crop  of 
beets. 

The  experience  of  this  factory  for  the  next  few  years  will  be  worth 
watching.  As  stated  before,  it  is  located  on  the  lands  of  the  Standard 
Cattle  Company.  This  is  one  of  the  largest  stock-feeding  companies 
in  the  West,  feeding  both  cattle  and  sheep.  It  has  several  thousand 
acres  of  land,  upon  which  it  grows  the  grain  and  hay  for  feeding  the 
stock.  This  land  is  divided  off  into  farms  on  which  company  houses 
are  built  for  the  laborers.  These  groups  of  houses  have  the  appearance 
of  little  villages.  The  company  has  had  considerable  experience  with 
growing  sugar  beets  for  the  factories  at  Grand  Island  and  Norfolk.  It 
also  grows  extensively  every  year  sugar  beets  for  stock-feeding  pur- 
poses. It  has  also  experimented  with  feeding  sugar-beet  pulp,  and  it 
was  largely  through  the  results  of  this  experiment  that  this  particular 
plant  was  organized  and  a factory  built.  It  was  discovered  that  the 
pulp  gave  very  desirable  results  in  feeding,  and  as  this  company  fed 
such  large  numbers  of  cattle  and  sheep  the  idea  suggested  itself  that 
the  two  industries  would  not  be  a bad  thing  in  combination.  While 
the  Standard  Cattle  Company  and  the  Standard  Beet  Sugar  Company 
are  sex>arate  companies,  yet  the  relationship  existing  between  them  is 
very  close.  I understand  that  practically  the  same  parties  are  owners 
of  both  enterprises.  Both  companies  have  the  same  management  in 
the  person  of  Mr.  R.  M.  Allen.  Mr.  Allen  is  president  of  the  American 
Sugar  Growers7  Society.  This  cattle-feeding  company  is  very  careful  in 
all  its  business  affairs,  and  the  public  is  bound  to  learn  some  very  val- 
uable information  from  its  experience  in  feeding  sugar-beet  pulp  on  an 
extensive  scale. 

Heavy  rainfalls  came  in  August  just  at  a time  when  moisture  was 
least  required.  The  result  was  that  a great  many  of  these  beets  were 
flooded.  The  Standard  Cattle  Company  itself  put  in  2,000  acres  of 
beets.  The  factory  was  late  in  starting  on  its  campaign  on  account 
of  being  late  in  its  completion.  It  started  January  8.  The  Standard 
Cattle  Company  succeeded  in  harvesting  about  1,625  acres  of  beets  and 
placed  most  of  these  in  silo  to  be  worked  last,  working  the  farmers7 
beets  first.  The  factory  will  require  about  6,000  acres  for  the  present 
year. 

One  of  the  noticeable  things  in  connection  with  this  plant  is  the 
remarkable  rise  in  the  price  of  farms  occasioned  by  its  location.  This 
plant  has  a capacity  for  working  500  tons  of  beets  daily. 

NEW  YORK. 

Two  factories  have  been  established  in  New  York,  one  at  Rome  and 
the  other  at  Binghamton.  The  Binghamton  factory  completed  its 
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second  and  the  Eome  factory  its  third  campaign  last  year.  In  quite  a 
number  of  places  in  New  York  the  people  have  been  seriously  canvass- 
ing the  question  of  starting  factories.  The  conditions  of  the  State  have 
been  thoroughly  tested  by  Professor  Roberts,  director  of  the  State  exper- 
iment station,  located  at  Ithaca.  Many  sections  of  the  State  have 
shown  superior  conditions  for  growing  sugar  beets.  Owing  to  its 
many  facilities  for  transportation  and  its  proximity  to  the  best  market 
in  the  United  States,  the  State  has  presented  some  very  strong  claims 
for  the  establishment  of  factories.  As  a State,  it  has  the  dairy  and 
creamery  interests  pretty  thoroughly  developed  and  pretty  evenly  dis- 
tributed throughout.  The  dairy  feeders  of  New  York  State  have  made 
a very  careful  study  for  years  of  the  value  of  feeding  refuse  of  various 
kinds,  so  abundant  in  that  State,  comiug  from  the  factories,  breweries, 
etc.  Here  is  a State  that  at  once  appreciates  the  feeding  value  of  pulp, 
and  beet-sugar  factories  will  from  the  beginning  have  a market  for  this 
by-product. 

First  New  York  Beet  Sugar  Company,  Rome,  N.  Y. — This  fac- 
tory has  a capacity  for  working  200  tons  of  beets  daily.  It  closed  its  third 
campaign  in  1899.  It  had  a fairly  successful  year  in  the  production  of 
the  crop,  although  it  was  not  what  would  be  called  a full  crop.  The 
beets  ran  considerably  higher  in  sugar  content  than  in  the  previous 
year.  The  campaign  closed  the  latter  part  of  January,  about  6,000 
tons  of  beets  having  been  sliced,  from  which  was  manufactured  550 
tons  of  sugar. 

Binghamton  Beet  Sugar  Company,  Binghamton,  N.  Y. — This 
factory  has  a capacity  for  working  350  tons  of  beets  daily.  It  was  the 
second  factory  started  in  the  State,  and  closed  its  second  campaign  in 
1899.  The  weather  was  rather  dry  for  other  crops  in  this  section,  but 
in  the  main  the  conditions  were  favorable  for  producing  sugar  beets, 
and  the  tonnage  of  beets  secured  from  the  same  ground,  as  well  as  the 
sugar  content,  was  higher  than  in  1898.  The  campaign  lasted  45  days. 
From  3,000  acres  of  beets  the  factory  received  14,881  tons,  from  which 
it  manufactured  1,195  tons  of  sugar. 

OREGON. 

The  chemist,  Prof.  G.  W.  Shaw,  of  the  experiment  station  situated 
at  Corvallis,  Oreg.,  has  been  giving  the  possibilities  of  introducing  the 
beet-sugar  industry  in  that  State  considerable  attention  for  the  past 
seven  years.  He  has  shown  conclusively,  through  a series  of  experi- 
ments, that  there  are  several  sections  of  the  State  well  adapted  for  this 
purpose.  The  places  yielding  the  most  favorable  indications  and  hav- 
ing the  best  conditions  for  producing  sugar  beets  are  eastern  and 
southern  Oregon,  particularly  Union,  Umatilla,  and  Malheur  counties, 
in  the  eastern  part  of  the  State,  and  Jackson  County,  in  the  southern 
part. 
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Oregon  Sugar  Company,  Lagrande,  Oreg.—  Among*  other  sec- 
tions of  the  State  which  showed  good  results  throughout  the  experi- 
ments was  the  vicinity  of  Lagrande,  Oreg.,  and  at  this  place  was 
located  and  constructed  a factory  with  a daily  capacity  for  working 
350  tons  of  beets.  It  worked  its  second  campaign  last  year  (1899). 
Crop  conditions  were  very  fine  in  the  vicinity  of  this  factory,  the  fields 
j running  much  higher  in  tonnage  than  in  1898,  yielding  about  twice  the 
amount  of  beets  with  a smaller  total  acreage.  I am  unable  to  give  the 
actual  results  of  the  campaign. 

MINNESOTA. 

Experiments  have  been  carried  on  all  over  the  State  of  Minnesota, 
under  the  direction  of  the  experiment  station,  in  cooperation  with  the 
Department  of  Agriculture  at  Washington.  These  experiments  have 
universally  shown  that  the  lower  half  of  the  State  is  capable  of  pro- 
ducing beets  of  good  quality  and  purity,  and  that  sufficient  tonnage 
would  be  produced  to  warrant  the  farmers  in  growing  the  crop.  The 
State  of  Minnesota  has  been  rapidly  developing  the  dairy  industry,  a 
movement  which  will  be  very  much  accelerated  by  the  introduction  of 
the  sugar  industry,  affording  as  it  does  so  many  advantages  to  the 
stock  interests  in  the  use  of  beet  pulp  for  feed.  There  has  been  con- 
siderable talk  of  locating  other  factories  in  the  State,  namely,  at  Albert 
Lea,  Austin,  and  Mankato,  and  there  is  a strong  probability  that  these 
places  will  eventually  secure  factories;  still,  it  is  not  likely  that  any 
other  factories  will  be  in  operation  in  the  State  until  1901. 

Minnesota  Sugar  Company,  St.  Louis  Park,  Minn. — This  factory 
is  located  in  one  of  the  suburbs  of  Minneapolis,  the  company  securing 
the  buildings  and  grounds  of  the  old  Wood’s  Harvesting  Company. 
This  factory  closed  its  second  campaign  last  year  (1899).  Its  experi- 
ence in  the  campaign  of  1898  was  not  very  favorable.  It  found 
difficulty  in  securing  enough  acreage  to  grow  beets  for  that  season. 
In  fact,  it  only  secured  about  one-third  the  amount  of  beets  necessary 
to  run  its  full  campaign.  Climatic  conditions  were  not  very  favorable, 
and  beet  growing  was  entirely  new  to  the  farmers,  but  their  success  in 
growing  the  beets  was  sufficient  to  encourage  them  to  grow  the  beets 
for  the  factory  the  past  year.  , 

Another  trouble  met  with  by  the  company  grew  out  of  the  manner 
of  constructing  the  factory  itself.  The  factory  was  designed  and 
arranged  to  fit  into  a factory  building  constructed  for  an  entirely 
different  purpose,  and,  from  the  beginning,  this  company  met  the 
troubles  that  result  from  trying  to  take  an  old  building  and  fit  it  over 
for  a sugar  factory.  It  seems  that  wherever  this  attempt  is  made  the 
results  are  generally  very  unsatisfactory.  By  repairing,  altering,  and 
rearranging  it  at  considerable  expense  the  success  of  the  factory  was 
much  increased  the  past  year;  and  by  a more  careful  canvass  among 
the  farmers  for  acreage  on  which  to  grow  sugar  beets  a much  larger 
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supply  was  secured  for  the  second  year’s  run.  This  factory  has  a 
capacity  for  working  350  tons  of  beets  daily.  In  order  to  avoid 
congestion  in  the  yards  in  the  delivery  of  the  beets  the  company 
purchased  a locomotive  and  does  its  own  switching.  It  has  also  put 
down  artesian  wells  and  very  much  increased  as  well  as  improved  its 
supply  of  water.  The  season  for  growing  sugar  beets  was  very  fine  in 
Minnesota.  The  area  for  growing  the  beets  for  this  factory  is  quite 
large,  the  greater  portion  of  the  beets  coming  in  by  railroad,  and  some 
of  them  from  a distance  of  75  miles.  The  legislature  passed  the 
bounty  law  last  winter  and  in  it  fixed  the  price  of  beets.  The  scale  is 
$4.25  per  ton  for  beets  testing  12  to  15  per  cent  sugar,  and  an  addi- 
tional 25  cents  for  every  1 per  cent  over  15  per  cent.  The  factory  was 
able  to  dispose  of  the  pulp  as  fast  as  it  was  produced,  the  price  starting 
out  at  22  cents  per  ton.  The  results  of  last  year  were  so  favorable  to 
all  concerned  that  both  factory  and  farmer  are  looking  forward  to  next 
year  with  considerable  anticipation.  At  first  this  company  found  it  a 
little  difficult  to  secure  contracts  with  the  farmers  to  grow  sufficient 
beets,  but  that  time  is  now  passed.  The  results  of  the  last  year  have 
fully  convinced  the  farmer  that  more  profit  can  be  made  in  Minnesota 
from  growing  sugar  beets  than  from  anything  else  produced  on  the 
farm,  and  he  finds  in  addition  that  his  land  is  very  much  improved  by 
the  superior  cultivation  imparted  to  the  soil  in  growing  sugar  beets. 
He  also  finds  that  the  sugar-beet  pulp  is  affording  him  a great  deal 
cheaper  and  better  food  ration  for  his  dairy  cow  than  he  has  been 
accustomed  to.  With  his  farm  improved,  his  dairy  cow  improved,  and 
his  bank  account  improved,  he  is  becoming  a strong  friend  of  the  beet- 
sugar  industry. 

This  factory  worked  22,211  tons  of  beets  this  last  year  and  manu- 
factured 2,343  tons  of  sugar;  the  length  of  the  campaign  was  one 
hundred  and  two  days;  the  number  of  acres  planted  was  3,000,  and 
the  weight  of  sugar  secured  from  the  crude  weight  of  the  beets  was 
equal  to  10.51  per  cent. 

ILLINOIS. 

Illinois  was  one  of  the  States  which  engaged  in  the  early  attempts 
to  start  the  beet-sugar  industry  nearly  thirty-five  years  ago,  the  result 
of  which  attempts  put  a quietus  on  the  industry  until  its  subsequent 
revival  in  this  country  within  the  last  twelve  years.  It  appears  that 
we  had  not  at  that  time  reached  the  condition  where  we  could  devote 
the  necessary  time,  labor,  and  expense  to  install  an  industry  entirely 
foreign  to  our  previous  experience.  The  process  was  too  slow.  Farm- 
ing interests  were  not  sufficiently  organized,  nor  were  the  farmers  as 
well  educated  on  agricultural  subjects,  as  careful  readers  of  agri- 
cultural literature,  or  as  methodical  in  the  planning  of  the  work  of 
their  farms.  It  was  not  necessary.  Hew  farms  could  be  had  of  the 
Government  by  taking  possession.  The  demand  for  crude  material 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899. 


31 


was  sufficient  to  meet  the  wants  of  the  farmer  during  these  earlier 
attempts  to  install  the  industry.  Quick  returns  were  the  principal 
incentive  to  farming. 

Illinois  has  been  carrying  on  extensive  experiments  in  cooperation 
with  the  Department  of  Agriculture  at  Washington  for  the  past  four 
or  five  years.  These  experiments  were  managed  from  the  State  experi- 
ment station,  located  at  the  State  University,  Urbana,  111.  These 
experiments  have  demonstrated  that  the  greater  portion  of  the  north- 
ern half  of  Illinois  is  adapted  to  this  industry.  Beets  of  good  quality 
and  purity  can  be  grown,  and  of  sufficient  tonnage  to  realize  to  the 
farmer  a better  profit  than  almost  anything  else  grown  on  the  farm. 
Illinois  has  been  especially  fortunate  in  the  detailed  way  in  which  the 
experiments  have  been  arranged.  After  the  first  year’s  experimenta- 
tion, under  the  direction  of  the  State  experiment  station,  it  was  dis- 
covered that  not  sufficiently  reliable  data  could  be  secured  by  an 
indiscriminate  sending  out  of  seed  and  growing  of  beets 5 that  a better 
method  would  be  to  organize  the  State  into  sections  and  then  plant 
the  beets  on  larger  plats,  arranging  that  the  plats  in  each  section 
should  be  thoroughly  supervised  by  a competent  person  during  the 
planting,  growing,  and  harvest  seasons.  In  order  to  carry  this  out, 
a fund  was  raised  sufficient  to  carry  on  this  experimentation  thoroughly. 
As  a result  very  accurate  data  were  secured  as  to  tonnage,  quality, 
and  purity  of  beets  grown  in  these  different  sections,  and  as  a further 
result  a factory  was  -built  at  one  of  these  points — Pekin,  near  Peoria, 
111.  This  factory  has  extended  an  offer  to  farmers  in  these  different 
sections  to  take  the  crop  from  any  tract  of  more  than  5 acres  upon  the 
same  terms  that  it  offers  the  farmers  in  the  immediate  vicinity  of  Pekin. 
The  difference  in  freight  rates  is  the  only  thing  that  stands  in  the  way, 
and  associations  of  business  men  are  being  formed  at  various  places, 
which  offer  to  defray  the  extra  freight  charges  in  order  to  encourage 
the  farmers  to  grow  beets  for  the  factory  this  year.  Associations  have 
been  established  at  Elmwood,  Gibson  City,  Bloomington,  Springfield, 
Ottawa,  Kockford,  Rock  Island,  Galesburg,  Decatur,  and  Quincy. 
The  manager  of  the  Pekin  factory,  Mr.  Theodore  Hapke,  has  had  an 
extended  experience,  both  in  Germany  and  this  country,  and  responds 
to  calls  ail  over  Iowa,  Illinois,  and  Minnesota,  giving  to  farmers  and 
organizations  information  concerning  the  benefits  and  needs  of  this 
industry. 

Illinois  Sugar  Refining  Company,  Pekin,  III. — This  factory 
started  up  about  the  middle  of  October,  1899,  had  forty  five  days’  run  in 
the  campaign,  secured  14,881  tons  of  beets,  and  produced  875  tons  of 
sugar.  The  factory  has  a working  capacity  of  700  tons  of  beets  daily. 
The  climatic  conditions  were  not  very  favorable  for  growing  sugar 
beets  in  Illinois,  as  was  the  case  in  most  other  sections  of  the  country. 
Of  course  the  plant  had  to  meet  the  usual  discouraging  results  of 
depending  upon  farmers  unacquainted  with  the  culture  of  sugar  beets 
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to  grow  the  supply,  ami  in  order  to  secure  the  necessary  acreage  the 
company  was  compelled  to  lease  land  and  cultivate  more  or  less  acreage 
of  sugar  beets  itself.  The  results  to  the  farmers  were  considerably 
above  those  usually  found  in  places  where  sugar  beets  were  grown  for 
the  first  time.  The  results  largely  depended  upon  the  cultivation  and 
attention  the  individual  farmer  gave  to  the  crop.  As  is  usually  the 
case,  some  farmers  followed  directions  very  closely  and  others  gave 
very  little  heed.  I saw  quite  a number  of  deliveries  at  the  factory  by 
farmers  who  were  completing  the  delivery  of  their  crop,  which  would 
average  from  14  to  16  tons  per  acre.  I saw  others  that  would  not  run 
over  6 tons.  The  highest  record  1 heard  of  while  there  was  21  tons  per 
acre.  The  supply  of  beets  was  hardly  sufficient  to  run  the  factory  more 
than  one  third  of  a normal  campaign,  but  the  outlook  for  this  year  is 
quite  encouraging.  Farmers  are  taking  hold  and  contracting  more 
readily.  Other  sections  of  the  State  are  growing  sugar  beets  for  the 
factory  in  order  to  test  their  conditions,  and,  in  addition,  central  Iowa 
will  grow  about  2,000  acres  and  ship  them  to  the  factory  at  Pekin. 
The  purpose  of  this  is  to  test  the  conditions  for  growing  sugar  beets  in 
the  neighborhood  of  Des  Moines,  where  parties  are  anticipating  the 
building  of  a factory. 

WASHINGTON. 

The  people  of  Washington  have  given  the  sugar-beet  industry  con- 
siderable attention.  Different  sections  of  the  State  have  been  quite 
generally  tested  for  conditions  affecting  the  growth  of  sugar  beets  and 
the  manufacture  of  sugar  from  them.  It  has  been  found  that  several 
localities  are  very  well  adapted  for  this  industry,  and  as  an  outgrowth 
of  the  experiments  carried  on  by  the  State  experiment  station,  Pullman, 
Wash.,  in  cooperation  with  the  United  States  Department  of  Agricul- 
ture, a factory  has  been  established  at  Waverly,  in  the  northeastern 
part  of  the  State. 

Washington  State  Sugar  Company,  Wayerly,  Wash.— This 
factory  has  a capacity  for  working  350  tons  of  beets  daily.  The  past 
year  was  not  very  favorable  on  account  of  many  things.  The  factory 
was  built  hurriedly  and  the  management  did  not  have  sufficient  time 
to  give  to  the  crop  of  beets  during  the  growing  season.  The  farmers 
were  entirely  unacquainted  with  sugar  beet  culture,  and  not  enough 
oversight  or  intelligent  direction  was  given  the  agricultural  side  of 
the  work.  However,  the  results  of  last  year  afforded  both  factory 
and  farmers  sufficient  experience  to  more  intelligently  enter  the  field 
next  year.  A larger  acreage  will  be  contracted,  and  everything  indi- 
cates that  this  year’s  results  will  be  a great  deal  more  favorable, 
and  that  the  beet-sugar  industry  is  thoroughly  installed  in  the  State 
of  Washington,  with  the  prospect  that  other  factories  will  follow  soon. 
1 have  not  the  details  of  the  results  of  the  past  year’s  campaign. 
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COLORADO. 

The  Colorado  Sugar  Manufacturing  Company,  Grand 
Junction,  Colo. — This  is  the  first  beet-sugar  factory  built  in  Colo- 
rado. It  is  located  at  Grand  Junction,  Mesa  County,  in  the  western 
part  of  the  State.  C.  1ST.  Cox,  of  that  place,  is  general  manager.  The 
; factory  itself  is  very  substantially  built.  Its  present  capacity  is  350 
tons  of  beets  per  day.  The  plant  is  constructed  entirely  of  brick  and  steel, 
the  framework  being  entirely  of  steel.  It  may  be  remarked  here  that 
one  of  the  good  indications  appearing  last  year  in  the  construction  of 
factories  was  the  substantial  character  of  most  of  them,  the  frameworks 
being  entirely  of  steel  and  put  up  prior  to  the  construction  of  the  outer 
walls  of  brick.  The  different  sections  of  Colorado  have  been  tested 
| quite  thoroughly  by  the  State  experiment  station  located  at  Fort  Col- 
lins. These  tests  have  covered  a series  of  seven  or  eight  years.  The 
results  have  always  shown  that  beets  of  superior  quality  could  be  grown 
in  several  sections  of  the  State,  among  which  were  Greeley,  Loveland, 
Eaton,  Grand  Junction,  Arkansas  Valley,  and  San  Luis  Valley. 
Quite  a rivalry  existed  as  to  which  should  secure  a factory  first.  Besides 
the  tests  made  by  the  experiment  station  at  Grand  Junction,  a busi- 
ness men’s  organization  was  effected  for  the  purpose  of  growing  the 
beets  and  thoroughly  testing  them  in  Grand  Valley,  from  Glen  wood 
Springs  to  Grand  Junction.  This  organization  was  also  for  the  pur- 
« pose  of  promoting  the  industry.  The  securing  of  this  factory  at  Grand 
Junction  is  the  direct  result  of  the  work  of  this  organization,  and  the 
success  of  the  plant  the  past  season  has  been  largely  due  to  two  of 
the  local  men  in  this  organization,  Mr.  Cox,  the  manager,  and  Mr. 
Mitchell,  who  was  the  agriculturist  during  the  season  of  1899,  but  who 
has  since  removed  to  Fremont,  Ohio. 

During  the  earlier  part  of  the  growing  season  the  climatic  conditions 
were  fair  for  growing  a good  crop,  the  great  drawback  and  the  mis- 
. take  being  that  so  much  new  land  was  used  to  grow  sugar  beets.  The 
experience  of  this  factory  is  of  sufficient  importance  to  deserve  special 
attention,  as  it  illustrates  an  important  point,  namely,  that  an  attempt 
should  not  be  made  to  reclaim  new  and  wild  land  by  growing  sugar 
, beets  upon  it  for  factory  purposes.  The  larger  portion  of  the  land 
i selected  for  growing  sugar  beets  this  year  was  new.  It  broke  up  hard 
and  could  not  be  sufficiently  pulverized  and  reduced  for  the  purpose  of 
growing  sugar  beets,  neither  had  the  elements  an  opportunity  to  favor- 
ably operate  on  this  soil,  affecting  its  condition  for  growing  a good 
crop.  The  results  were  that  wherever  beets  were  grown  on  this  new 
land  the  stand  was  poor,  and  the  general  results  were  bad.  On  the 
other  hand,  where  the  beets  were  planted  on  land  that  had  been  under 
cultivation  for  a sufficient  length  of  time  to  reclaim  it  and  make  it  eligi- 
ble as  good  sugar  beet  land,  the  crops  were  good  and  held  up  the  rep- 
utation acquired  by  the  valley  in  former  experiments  as  being  capable 
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of  producing  a good  quality  and  sufficient  quantity  to  sustain  success- 
fully the  operation  of  a beet-sugar  factory.  This  valley,  with  Grand 
Junction  as  a center,  has  earned  a great  reputation  as  a fruit  section. 
This  is  one  of  the  reasons  why  the  factory  was  compelled  to  accept  so 
much  new  ground,  as  the  ground  that  had  been  already  reclaimed  was 
mostly  employed  growing  fruit  trees. 

With  people  living  in  sections  of  country  where  new  orchards  of  vari- 
ous kinds  are  being  planted  the  problem  has  always  been : What  crop 
can  be  grown  among  the  young  trees,  the  cultivation  of  which  will  give 
the  young  orchard  sufficient  cultivation  and  not  retard  or  injure  the 
growing  trees,  but  at  the  same  time  yield  a profit?  In  a great  many 
sections  a man  has  to  wait  until  his  orchard  has  grown  up  and  begins 
to  produce  before  he  can  realize  anything  on  his  investment.  The  best 
crops  of  sugar  beets  that  I saw  at  Grand  Junction  were  those  grown 
between  these  young  trees.  This  was  on  account  of  the  superior  culti- 
vation which  the  fruit  grower  gives  these  lands  in  order  to  produce  a 
healthy  orchard.  By  raising  sugar  beets  the  fruit  grower  not  only  has 
his  orchard  well  cultivated,  but  he  receives  a good  profit  from  the  lands 
while  the  orchard  is  growing.  The  advisability  of  attempting  to  com- 
bine these  industries  in  this  way  is,  however,  seriously  questioned,  as 
will  be  seen  by  the  following  statement  prepared  by  Mr.  Mitchell: 

In  regard  to  tlie  growing  of  beets  between  tree  rows,  I regret  to  say  that,  owing 
to  the  hurry  and  confusion  of  a first  season,  I kept  no  special  data.  But  while  not 
able  to  confirm  my  statement  by  figures,  I have  no  hesitancy  in  saying,  “Do  not 
encourage  the  planting  of  beets  between  tree  rows.”  It  is  perfectly  true  that  while 
the  trees  are  yet  very  small  the  ground  may  be  used  between  trees  for  beet  raising, 
but  it  is  much  better  for  the  orchard  than  it  is  for  the  beets.  Of  course  if  the  beet 
crop  is  taken  care  of  it  insures  cultivation  of  the  ground,  which  is  very  beneficial 
to  the  trees.  But  there  are  many  reasons  why  growing  between  tree  rows  is  not  a 
good  plan  as  far  as  the  beets  are  concerned.  In  an  irrigated  country  the  growers 
frequently  do  not  use  enough  water  for  the  beets  for  fear  of  injuring  the  trees. 
Eight  rows  of  beets  are  about  all  that  can  generally  be  planted  between  trees,  and 
this  gives  you  one-fourth  of  your  crop  outside  rows;  and  the  beets  in  these  outside 
rows  are  very  apt  to  be  large  and  coarse  and  apparently  unable  to  store  the  proper 
amount  of  sugar. 

Again,  when  it  comes  to  harvesting  the  crop,  it  is  frequently  found  that  if  a plow 
is  used  for  digging  it  cuts  so  deep  as  to  injure  the  tree  roots;  or,  if  a surface 
puller  is  used  and  run  close  to  the  trees,  the  horses  or  tools  are  apt  to  bark  and 
scrape  the  trees. 

The  old  saying,  “A  man  can  not  serve  two  masters,”  applies  pretty  well  to  raising 
beets  between  tree  rows.  Either  the  beets  are  sacrificed  to  the  trees,  or  vice  versa. 
I am  emphatically  opposed,  from  personal  experience,  to  raising  beets  between  tree 
rows.  In  a fruit  country  the  orchard  will  pay  well  enough  of  itself,  and,  in  justice 
to  a beet  crop,  it  should  be  given  ground  to  itself  and  get  all  there  is  out  of  it,  not 
only  in  care  and  attention,  but  in  plant  food. 

This  company  also  had  the  usual  experience  of  new  companies  in  not 
being  able  to  impress  upon  the  farmers  the  necessity  for  the  labor  and 
attention  required  in  cultivating  their  beet  crop.  Labor  was  hard  to 
secure.  This  factory  is  trying  to  get  a thousand  families  to  come  in 
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from  different  sections  of  the  country  and  go  into  the  business  of  grow- 
ing sugar  beets,  holding  out  the  following  inducement:  The  sugar  com- 
pany will  give  free  use  of  land  and  water  to  colonists  for  five  years, 
with  the  option  to  buy  the  land  at  moderate  price,  payments  to  be  made 
in  beets.  It  is  believed  that  under  this  inducement  the  valley  will  have 
sufficient  labor  to  grow  the  beets,  as  the  inducement  will  be  sufficient 
to  pay  the  farmer  for  reclaiming  the  land. 

MICHIGAN. 

In  recent  years  Michigan  has  been  among  the  foremost  of  the  States 
agitating  this  question.  Probably  no  State  in  the  Union  has  given  more 
attention  to  scientific  experimentation  in  order  to  arrive  at  a correct 
understanding  of  the  conditions  in  the  State.  The  State  experiment 
station  at  Lansing  conducted  experiments  all  over  the  State,  sending 
out  seeds  and  information  as  to  the  best  methods  of  planting,  culti- 
vating, and  harvesting.  At  the  close  of  the  season  the  station  sys- 
tematically analyzed  specimen  beets  from  each  farmer’s  plat,  ascertain- 
ing the  sugar  content  and  purity  of  the  beets  grown  in  the  various  sec- 
tions. The  experiment  station  has  covered  an  enormous  amount  of 
work  of  this  kind  and  published  the  results,  so  that  the  public  might 
be  generally  advised  as  to  the  condition  of  the  State  of  Michigan  in  all 
its  various  sections  for  growing  sugar  beets,  and  also  the  conditions 
that  obtain  in  the  State  for  manufacturing  them  into  sugar. 

These  conditions  are  peculiarly  favorable  for  several  reasons:  The 
State  has  an  intelligent,  active  farming  community  5 the  soils  appear 
adapted  to  growing  sugar  beets ; the  sugar  content  and  purity  of  the 
beets  ran  very  high  throughout  the  experiments  of  several  years. 
Michigan  has  an  abundant  supply  of  cheap  fuel  in  her  coal  deposits  5 a 
good  quality  of  limestone  is  easily  accessible ; large  market  centers  are 
near,  which  will  make  a sure  demand  for  the  product  5 there  are  com- 
peting railroads,  with  probably  as  low  freight  tariffs  as  are  enjoyed  by 
any  section  of  the  country.  I11  addition  to  this  there  is  water  trans- 
portation to  some  of  the  large  trade  centers,  such  as  Chicago,  Mil- 
waukee, and  Detroit. 

In  addition  to  these  numerous  positive  inducements  to  engage  in  the 
sugar  industry  in  the  State  of  Michigan,  there  was  another,  an  inci- 
dental inducement,  which  probably  exerted  as  much  influence  in  this 
direction  as  any  of  the  rest,  and  that  was  the  waning  of  the  lumber 
industry  of  Michigan.  The  State  once  sustained  a large  industry  in 
the  production  of  lumber  of  all  kinds,  but  for  a decade  the  sawmills  of 
Michigan  have  been  curtailing  their  business  or  closing  down  on  account 
of  the  diminishing  supplies  from  the  forests.  In  the  last  few  years  it 
has  become  a fact  patent  to  everyone  that  the  lumber  industry  of  Mich- 
igan is  fast  coming  to  an  end.  This  would  leave  a great  deal  of  organ- 
ized capital  out  of  employment.  The  capitalists  have  been  looking  for 
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some  new  industry  which  they  could  introduce  into  the  State  to  fill  the 
void.  They  were  ready  to  extend  to  the  sugar  industry  a welcoming 
hand. 

The  first  factory  to  start  was  that  of  the  Michigan  Sugar  Company 
at  Bay  City.  This  organization  was  induced  largely  by  the  results  of 
experiments  carried  on  by  a temporary  organization  at  Saginaw. 

The  experience  of  this  factory  during  the  fall  campaign  of  1898 
induced  the  building  of  eight  more  factories  in  the  State  in  time  for  the 
campaign  of  1899.  It  seems  probable  that  Michigan  will  have  still 
others  ready  for  the  campaign  of  1900.  The  factories  built  last  year 
were  those  of  the  Bay  City  Sugar  Company,  Bay  City 5 the  Detroit 
Sugar  Company,  Bochester;  the  Wolverine  Sugar  Company,  Benton 
Harbor ; the  Peninsular  Sugar  Company,  Caro  5 the  West  Bay  City 
Sugar  Company,  West  Bay  City;  the  Alma  Sugar  Company,  Alma; 
the  Holland  Sugar  Company,  Holland ; the  Kalamazoo  Sugar  Company, 
Kalamazoo. 

The  nine  sugar  factories  of  Michigan  started  up,  some  of  them  being 
a little  late,  but  all  of  them  in  time,  to  work  up  the  crop  of  beets  grown. 
The  results  for  the  eight  new  factories  were  somewhat  varied  as  to  the 
degree  of  success  attending  the  first  year’s  operations.  Some  of  these 
enterprises  had  been  hurriedly  organized  and  were  late  in  beginning 
their  construction,  late  in  completing  the  same,  and  late  in  beginning 
their  campaigns  in  the  fall.  Like  all  other  new  comx^anies,  they  were 
compelled  to  accept  whatever  land  was  offered  for  growing  the  beets,  > 
and  then  in  the  fall  were  compelled  to  accept  almost  any  kind  of  beets 
offered,  because  the  supply  was  small.  Some  of  these  plants  actually 
ran  through  the  year  without  having  anyone  about  the  concern  pos- 
sessing any  practical  information  about  growing  beets  or  getting  them 
ready  for  the  factory.  They  simply  relied  on  what  information  could 
be  gotten  out  of  printed  matter  or  conversation  with  those  posted  in 
some  degree,  and  in  this  way  their  supply  of  beets  for  the  first  year’s 
run  was  procured.  As  said  before,  this  was  largely  due  to  the  hurried 
manner  in  which  the  organizations  were  effected,  capital  raised,  and 
factories  built.  This  kind  of  work  necessarily  furnishes  a great  deal  of 
costly  but  valuable  experience.  These  factories  next  year  will  be  in  a 
position  to  give  much  more  attention  to  the  agricultural  side  of  the 
business.  Farmers  will  be  able  to  grow  beets  a great  deal  cheaper  and 
very  much  better,  and  a better  class  of  land  will  be  called  into  requi- 
sition for  growing  the  beets  thau  was  used  in  most  places  last  year. 

There  are  two  legitimate  criticisms  that  can  be  made  on  the  growing 
of  beets  in  Michigan  in  1899.  I examined  a great  many  beet  fields  at 
nearly  all  the  different  factories  in  Michigan.  There  seemed  to  be  a 
tendency  to  use  the  poorer  quality  of  land  instead  of  the  best  for  grow- 
ing sugar  beets.  It  seems  to  be  a common  error  in  the  minds  of  farmers 
who  have  not  had  experience  in  growing  sugar  beets  that  sandy  ground 
must  be  selected  for  this  purpose,  and  that  regardless  of  whether  it 
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possesses  any  fertility  or  not.  This  error  is  given  out  in  newspapers, 
public  talks,  and  lectures,  mostly  by  persons  who  have  not  had  prac- 
tical experience.  This  probably  comes  from  the  fact  that,  with  most 
people  in  the  Mississippi  Valley,  knowledge  of  sugar-beet  growing  for 
factory  use  began  in  Nebraska  at  Grand  Island  and  Norfolk,  where 
all  the  soils  in  the  vicinity  are  quite  sandy.  Much  of  the  informa- 
tion that  has  been  disseminated  through  the  States  east  of  Nebraska 
came  through  the  experience  of  growing  sugar  beets  in  that  State. 
But  those  interested  in  the  industry  in  Nebraska  have  long  since 
learned  that  they  must  call  into  requisition  their  very  best  soils,  and 
that  there  are  soils  in  other  sections  which  are  much  superior  to  those 
on  which  sugar  beets  are  grown  about  Grand  Island  and  Norfolk. 
Barring  black  muck  or  waxy  soils,  the  kind  of  soil  that  would  be 
selected  to  grow  a good  crop  of  corn  or  potatoes  is  the  kind  that  should 
be  selected  to  grow  a good  crop  of  sugar  beets.  Of  course,  sufficient 
sand  to  prevent  the  soil  from  becoming  hard  and  compact  will  help, 
but  the  fertility  must  be  there.  The  soils  in  the  State  of  Michigan, 
where  the  beets  were  grown  last  year  for  the  factories,  have  been  in 
use  for  some  time  and  are  pretty  well  exhausted.  In  introducing  this 
new  crop  the  State  of  Michigan  will  have  to  put  into  the  business  of 
growing  sugar  beets  the  very  best  soils  she  has,  and  in  addition  thereto 
she  will  have  to  resort  more  or  less  to  a systematic  course  of  fertilizing 
and  rotation  of  crops.  Another  suggestion  I would  make  in  this  con- 
nection is  that  the  beets  be  planted  in  wider  rows  and  farther  apart  in 
the  row  on  these  weaker  soils  than  was  done  last  year. 

It  can  not  be  said  that  the  experience  of  the  sugar-beet  growers  in 
Michigan  last  year  was  as  a rule  encouraging,  but  I think  the  experi- 
ence of  this  year  will  be  much  more  favorable.  Climatic  conditions 
were  very  bad  last  year;  an  excess  of  rain  fell  at  a time  when  it  was 
not  needed,  and  the  weather  was  excessively  dry  at  a time  when  beets 
needed  moisture  most.  It  would  be  hard  to  select  a year  more  unfa- 
vorable than  last  year  in  Michigan  for  growing  sugar  beets.  In  addi- 
tion to  this  it  was  precipitating  a heavy  task  on  the  farmers  of  Michigan 
to  ask  them  to  grow  at  once  and  for  the  first  time  sugar  beets  sufficient  to 
keep  in  operation  nine  sugar  factories  during  a campaign,  and  that  in 
a section  of  country  where  practically  nothing  was  known  about  the  art 
of  growing  sugar  beets  and  where  no  organization  had  been  effected  to 
discover  a class  of  labor  educated  and  available  for  this  purpose,  so 
that  practically  the  whole  crop  was  produced  by  inexperienced  and 
unprepared  labor.  I saw  a field  of  16  acres  of  sugar  beets  that  had 
been  nicely  cultivated  and  kept  clean  and  looked  from  the  road  to  be 
in  splendid  shape.  But  on  going  into  the  field  it  was  discovered  that 
I the  field  of  beets  had  never  been  thinned.  On  talking  with  the  farmer 
I found  that  no  attempt  had  been  made  to  thin  them,  as  he  did  not 
believe  it  was  necessary.  The  largest  of  these  beets  would  probably 
weigh  three-quarters  of  a pound,  and  they  ranged  from  that  down  to 
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the  size  of  radishes.  Here  was  a whole  field  of  beets  that  would  have 
given  a beautiful  stand  if  they  had  been  thinned.  It  had  been  care- 
fully cultivated  and  was  free  from  weeds,  but  it  was  an  absolute  failure 
as  a crop.  The  importance  of  thinning  was  not  appreciated  as  a rule 
in  Michigan.  There  was  a tendency  to  leave  beets  in  bunches  and  this 
was  enough  to  affect  the  whole  amount  of  the  crop  seriously.  The  best 
and  most  careful  attention  given  to  the  growth  of  the  sugar  beets  was 
at  the  Caro  factory,  and  here  I found  the  best  beets  grown  in  the  State 
of  Michigan  during  the  season,  probably  as  good  as  could  be  grown 
under  the  circumstances,  considering  the  weather  and  the  fact  that 
this  was  the  first  year  for  the  soil  and  farmers  in  growing  sugar  beets. 
The  success  of  this  factory  was  due  entirely,  I think,  to  the  selection  of 
a capable  and  industrious  farm  superintendent  who  had  had  extensive 
experience  in  growing  sugar  beets,  both  in  Germany  and  in  the  United 
States.  I at  one  time  examined  his  farm  in  Nebraska,  where  as  a 
farmer  he  was  growing  300  acres  of  sugar  beets  for  the  Grand  Island 
factory. 

All  in  all,  the  year  has  given  the  Michigan  farmers  and  factory  man- 
agers a great  deal  of  experience,  and  consequently  better  results  may 
be  looked  for  in  that  State  in  1900.  I am  confident  that  the  sugar 
industry  of  Michigan  has  come  to  stay.  The  farmer  is  learning  his 
part,  and  with  this  and  last  year’s  experience,  will  be  able  to  furnish 
the  factory  with  sufficient  quality  and  quantity  of  beets,  and  with 
profit  to  himself.  The  stock  raiser  and  dairyman  will  discover  that  a 
great  impetus  has  been  given  their  industries  by  this  sudden  introduc- 
tion of  large  quantities  of  desirable  and  valuable  yet  cheap  stock  food 
in  the  sugar-beet  pulp.  I predict  that  this  feature  alone,  when  the 
benefits  accruing  to  the  agricultural  interests  of  Michigan  shall  have 
been  determined,  will  make  a showing  that  will  surprise  the  State. 

It  will  make  it  possible  for  Michigan  to  go  into  animal  industries  on  a 
large  scale,  feeding  beet  puli)  along  with  grain,  and  establishing  dairies 
to  produce  milk,  butter,  and  cheese  for  the  near-by  market  centers. 
The  State  of  Michigan  during  the  last  factory  campaign  produced 
30,106,113  pounds,  or  15,053  tons,  of  sugar,  made  from  210,911  tons  of 
beets,  which  yielded  in  addition  105,455  tons  of  pulp. 

Taking  up  the  individual  factories  in  the  State  of  Michigan,  the  fol- 
lowing can  be  said  of  their  experience  last  year : 

The  Wolverine  Sugar  Company,  Benton  Harbor,  Mich.— 
This  company  started  out  with  about  4,100  acres  contracted  for  grow- 
ing sugar  beets,  the  factory  having  a capacity  for  working  350  tons  of 
beets  per  day.  Heavy,  cold  winds,  beginning  with  the  early  planting, 
completely  killed  a large  acreage  and  more  or  less  damaged  all. 
Large  areas  planted  in  sugar  beets  were  entirely  covered  by  water. 
Agents  of  the  factory  were  sent  out,  and  succeeded  in  getting  much  of 
the  acreage  replanted,  but  the  entire  area  was  reduced  to  about  3,000 
acres.  The  factory  succeeded  in  beginning  operation  about  the  1st  of 
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November,  and  closed  January  7,  producing  880J  tons  of  sugar  from 
! 12,105  tons  of  beets. 

Holland  Sugar  Company,  Holland,  Mich.— This  factory,  hav- 
! ing  a capacity  of  400  tons  of  beets  daily,  started  out  with  about  the 
same  experience  as  that  of  the  factory  at  Benton  Harbor,  the  first 
planting  being  affected  by  the  excessive  cold  rains.  Replanting  was 
l resorted  to  in  most  instances,  but  the  total  acreage  of  growing  beets 
was  materially  reduced.  The  factory  began  operation  about  the 
I middle  of  November,  worked  18,000  tons  of  beets,  and  produced  1,292 
tons  of  sugar. 

Kalamazoo  Sugar  Company,  Kalamazoo,  Mich. — The  climatic 
i conditions  for  growing  sugar  beets  for  this  factory  were  fairly  good, 
better  than  those  at  Holland  and  Benton  Harbor.  A feature  intro- 
duced by  this  factory  was  the  attempt  made  to  secure  someone  who 
would  try  the  experiment  of  making  paper  out  of  the  sugar-beet  pulp, 
and  it  will  be  interesting  to  learn  the  result  of  this  effort. 

This  factory  has  a capacity  for  working  500  tons  of  beets  daily.  It 
put  out  its  first  package  of  sugar  December  1,  and  manufactured  dur- 
ing the  campaign  720  tons  from  10,713  tons  of  beets.  The  factory  was 
early  in  the  field  to  secure  acreage  for  growing  beets  for  the  next  cam- 
paign, and  will  extend  the  area  considerably.  The  company  contracts 
to  pay  the  farmers  $4.50  per  ton  for  beets  testing  12  per  cent  sugar, 
and  33^  cents  additional  per  ton  for  beets  showing  an  additional  1 per 
cent  of  sugar.  This  is  an  increase  of  50  cents  a ton  over  the  price  paid 
last  year.  It  will  be  the  endeavor  to  secure  an  acreage  of  at  least  5,000 
acres. 

Michigan  Sugar  Company,  Bay  City,  Mich. — This  was  the  first 
beet- sugar  plant  started  in  the  State  of  Michigan.  It  was  built  and 
equipped  ready  for  the  campaign  of  1898,  beginning  late  in  the  fall. 
Its  experience  during  the  first  year  brought  to  light  some  mistakes  in 
construction  and  in  methods  of  growing  beets,  but  on  the  whole  the 
result  of  the  first  year’s  campaign  was  sufficient  to  enthuse  the  capi- 
talists and  farmers  of  the  State  to  the  point  of  starting  eight  new 
plants  to  work  up  the  crop  of  1899.  The  first  year  it  worked  up  35,187 
tons  of  beets.  These  beets  were  grown  in  18  different  counties,  and 
they  produced  3,000  tons  of  granulated  sugar.  The  farmers  received 
for  these  beets  $150,000.  The  encouragement  was  sufficient  to  induce 
the  farmers  to  continue  growing  beets.  The  campaign  made  apparent 
several  weak  spots  in  the  construction  and  arrangement  of  the  factory, 
which  made  necessary  a rearrangement  at  considerable  expense,  after 
which  it  was  able  to  cope  with  the  business  more  successfully  during 
the  campaign  of  1899.  The  Beet  Sugar  Gazette  of  Chicago  gives  an 
estimate  of  the  cost  and  value  of  one  acre  of  sugar  beets  grown  for  this 
factory  for  1898,  showing  pretty  good  results  for  the  first  year’s  expe- 
rience and  on  ground  growing  sugar  beets  for  the  first  time.  It  shows 
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good  profits,  even  after  the  payment  of  freight  and  other  expenses  not 
usually  paid.  The  following  is  the  statement : 

John  Ortner,  of  Gera,  Mich.,  got  pay  for  one  acre  of  sugar  beets  raised  by  him  for 
the  Michigan  Sugar  Company  and  the  following  shows  there  is  money  in  it: 
40,789  pounds  of  beets  at  $4.66£  per  ton,  tested  14  per  cent,  amounting  to  $95.17; 
deduct  for  unloading,  $1.79;  freight,  $6.85;  seed  for  two  acres,  $5.40;  total  expense, 
$14.14,  which  taken  from  the  amount  received,  leaves  $81.03.  The  total  paid  out  for 
labor  and  rental  value  of  land  equals  $35,  which  leaves  a net  profit  of  $46.03  per 
acre.  George  Ortner’s  sugar  beets  raised  on  heavy  clay  land  tested  15  per  cent,  net- 
ting him  $35  per  acre. 

Through  the  experience  gained  in  1898  farmers  were  able  to  produce 
beets  a great  deal  better  in  1899,  although  the  climatic  conditions  were 
not  so  favorable.  The  factory  closed  its  campaign  about  the  middle  of 
February,  having  sliced  43,127  tons  of  beets  and  manufactured  3,524J 
tons  of  sugar,  its  capacity  being  400  tons  of  beets  per  day. 

West  Bay  City  Sugar  Company,  West  Bay  City,  Mich. — This 
plant  was  established  in  West  Bay  City,  largely  as  a result  of  the 
Michigan  sugar  company’s  success.  It  has  a capacity  of  500  tons  of 
beets  daily.  In  growing  the  beets  for  the  campaign  just  closed  it  had 
the  benefit  of  the  experience  of  the  farmers  who  grew  beets  for  the  Bay 
City  factory  in  1 898.  It  is  estimated  that  this  factory  worked  up 
12,556  tons  of  beets. 

Bay  City  Sugar  Company,  Bay  City,  Mich.— This  company  is 
also  the  outgrowth  of  the  success  of  the  Michigan  Sugar  Company  in 
1898.  The  factory  is  situated  near  that  of  the  former.  This  makes 
three  beet- sugar  plants  in  this  one  locality,  all  calling  upon  the  farmers 
for  a supply  of  beets,  scattering  considerable  money  throughout  that 
immediate  vicinity,  and  the  effects  upon  the  town  itself  are  very 
noticeable.  These  factories  are  doing  much  to  compensate  the  city  for 
its  loss  of  lumber  mills,  this  being  formerly  one  of  the  centers  for  manu- 
facturing lumber.  This  factory  was  in  operation  110  days.  It  origi- 
nally planted  6,000  acres  of  beets.  It  received  and  worked  41,454  tons 
of  beets.  Farmers  received  an  average  of  $4.46  a ton  for  their  beets.  1 
It  manufactured  about  3,044  tons  of  sugar,  having  a capacity  for  work-  I 
ing  600  tons  of  beets  per  day. 

Alma  Sugar  Company,  Alma,  Mich. — This  factory,  designed  and 
constructed  much  after  the  pattern  set  by  the  Bay  City  Sugar  Com- 
pany, has  a capacity  for  working  500  tons  of  beets  per  day.  It  was  not 
successful  in  getting  as  large  acreage  as  desired,  nor  was  the  weather 
favorable.  It  secured  about  21,497  tons  of  beets  and  manufactured 
about  1,634  tons  of  sugar,  closing  the  campaign  January  16. 

Peninsular  Sugar  Refining  Company,  Caro,  Mich. — The  crop 
conditions  were  much  better  in  the  sections  where  beets  were  grown 
for  this  factory  than  those  prevailing  in  other  sections.  One  thing  that 
can  be  said  is  that  the  farmers  grew  the  beets  much  more  advisedly 
than  did  those  who  grew  beets  for  some  of  the  other  new  factories. 
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This  concern  kept  thoroughly  experienced  and  trained  beet  raisers  in 
the  held  instructing  the  farmers  as  to  the  best  methods  of  growing  the 
beets.  The  capacity  of  this  factory  is  600  tons  of  beets  per  day.  It 
worked  27,928  tons  of  beets  and  manufactured  from  them  2,020J  tons 
of  sugar. 

Detroit  Sugar  Company,  Eochester,  Mich. — This  plant,  sit- 
uated at  Eochester,  was  organized  by  Detroit  capitalists.  Owing  to 
the  unfavorable  crop  conditions  the  beets  averaged  about  8 tons  per 
acre.  The  factory  was  compelled,  on  account  of  emergencies  of  one 
kind  or  another,  to  close  down  two  or  three  times  during  the  campaign. 
Its  supply  of  beets  was  23,772  tons.  Its  sugar  output  was  1,835  tons. 
The  factory  begau  its  campaign  about  October  2,  and  kept  up  very 
closely  to  its  average  capacity,  which  is  500  tons  of  beets  per  day.  The 
beets  averaged  a little  over  13  per  cent  of  sugar. 

SUMMARY  OF  THE  STATUS  AND  PROSPECTS  OF  THE  INDUSTRY. 

I have  here  brought  together  the  facts  and  hgures  which  show  in 
brief  space  the  progress  already  made  in  the  development  of  the  beet- 
sugar  industry  and  the  prospects  for  futher  developments  in  the  near 

future. 


FACTORIES  IN  OPERATION. 


The  following  is  a list  of  the  companies  operating  in  the  United  States 
with  their  present  daily  capacity  in  tons  of  beets : 


Tons. 


Alameda  Sugar  Company,  Alvarado,  Cal i. . 

Spreckels  Sugar  Company,  Watsonville,  Cal.,  formerly  Western  Beet  Sugar 

Company 

American  Beet  Sugar  Company,  formerly  Chino  Valley  Beet  Sugar  Company, 

Chino,  Cal 

Los  Alamitos  Sugar  Company,  Los  Alamitos,  Cal 

California  Beet  Sugar  and  Refining  Company,  Crockett,  Cal.  (also  refines 

Hawaiian  sugar) 

Oregon  Sugar  Company,  Lagrande,  Oreg 

Utah  Sugar  Company,  Lehi,  Utah  : 


Main  factory,  at  Lehi 500 

Slicing  station,  at  Springville 350 


Ogden  Sugar  Company,  Ogden,  Utah 

Pecos  Valley  Beet  Sugar  Company,  Eddy,  N.  Mex 

American  Beet  Sugar  Company,  Grand  Island,  Nebr.,  formerly  Oxnard  Beet 

Sugar  Company 

American  Beet  Sugar  Company,  Norfolk,  Nebr.,  formerly  Norfolk  Beet  Sugar 

Company 

Minnesota  Sugar  Company,  St.  Louis  Park,  Minn 

Michigan  Sugar  Company,  Bay  City,  Mich 

First  New  York  Beet  Sugar  Company,  Rome,  N.  Y 

Binghamton  Beet  Sugar  Company,  Binghamton,  N.  Y 

Spreckels  Sugar  Company,  Spreckels,  Cal 

American  Beet  Sugar  Company,  Oxnard,  Cal.,  formerly  Pacific  Sugar  Com- 
pany   


800 

1,  000 

750 

700 

500 

350 

850 

500 

200 


350 

350 
400 
350 
200 
350 
3,  000 


2,  000 
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Tons. 

Union  Sugar  Company,  Santa  Maria,  Cal 500 

Washington  State  Sugar  Company,  Spokane,  Wash 350 

Colorado  Sugar  Manufacturing  Company,  Grand  Junction,  Colo 350 

Standard  Beet  Sugar  Company,  Ames,  Nehr 500 

Illinois  Sugar  Company,  Pekin,  111 700 

Bay  City  Sugar  Company,  Bay  City,  Mich 600 

West  Bay  City  Sugar  Company,  West  Bay  City,  Mich 500 

Peninsular  Sugar  Company,  Caro,  Mich 600 

Detroit  Sugar  Company,  Rochester,  Mich 500 

Alma  Sugar  Company,  Alma,  Mich 500 

Kalamazoo  Beet  Sugar  Company,  Kalamazoo,  Mich 500 

Wolverine  Sugar  Company,  Benton  Harbor,  Mich 500 

Holland  Sugar  Company,  Holland,  Mich  350 

Total  capacity 19, 100 


FACTORIES  BUILDING. 

The  following  is  a list  of  the  companies  now  building  factories  in 
the  United  States,  with  the  location  and  capacity  of  each  factory.  Most 
of  them  will  take  part  in  the  compaign  of  1900.  One  or  two  will  not  be 
operated  until  1901. 

Tons. 


American  Beet  Sugar  Company,  Rocky  Ford,  Colo 1,  000 

National  Beet  Sugar  Company,  Sugar  City,  Colo 500 

Continental  Sugar  Company,  Fremont,  Ohio 400 

Empire  State  Sugar  Company,  Lyons,  N.  Y 500 

Utah  Sugar  Company,  Binghamton  Junction,  Utah  (auxiliary  to  Lehi) 350 

Marine  Sugar  Company,  Marine  City,  Mich 350 

Total  capacity  new  factories 3, 100 


PROPOSED  FACTORIES. 

Under  this  head  attention  is  called  to  beet-sugar  companies  already 
organized  and  which  give  every  indication  at  this  time  of  constructing 
their  factories  and  having  them  ready  for  the  campaign  of  1900  or  1901. 

The  Fort  Dodge  Beet  Sugar  Company,  Fort  Dodge,  Iowa.— Articles  of  incor- 
poration have  been  filed.  Capital,  $450,000 ; O.  M.  Oleson,  president ; W.  T.  Chantland, 
secretary.  Most  of  the  acreage  desired  by  the  eompany  has  been  pledged  by  the 
farmers. 

The  Storm  Lake  Beet  Sugar  Developing  Company,  Storm  Lake,  Iowa.— 
This  company  has  recently  closed  contracts  for  the  total  amount  of  acreage  necessary 
for  a factory  at  that  place  for  the  campaign  of  1901.  It  was  claimed  that  the  factory 
was  assured  provided  sufficient  contracts  could  be  secured  to  grow  the  beets. 
These  contracts  are  now  all  signed,  and  Storm  Lake  will  probably  be  the  first  to 
start  in  the  beet-sugar  industry  in  Iowa. 

The  Farmers7  Cooperative  Beet  Sugar  Company,  Dundee,  Mich.— This  com- 
pany has  decided  to  build*  a factory  this  year,  and  will  begin  early  in  the  fall  so  as 
to  have  the  plant  completed  by  July  1,  1901.  It  is  proposed  to  build  a factory  of  750 
tons  daily  capacity. 

Virginia  Beet  Sugar  Company,  Fredericksburg,  Va. — This  company  has  per- 
fected plans  for  building  a factory  at  the  above  place,  either  to  commence  work  in 
the  campaign  of  1900  or  1901,  depending  upon  circumstances.  This  project  at  this 
time  seems  quite  likely  to  materialize. 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899. 


43 


The  Northwest  Beet  Sugar  Company,  North  Judson,  Ind. — It  appears  that 
a company  was  organized  to  operate  a beet-sugar  factory  at  the  above  place  under 
the  name  of  the  New  England  Beet  Sugar  Company.  This  company  contracted  with 
the  farmers  for  about  6,000  acres  of  beets,  but  for  some  reason  failed  to  perfect  its 
plans,  and  the  Northwest  Beet  Sugar  Company  was  organized  for  the  purpose  of 
carrying  out  these  contracts  and  for  operating  a sugar  factory  at  that  place. 

CONSUMPTION  OF  SUGAR  IN  THE  UNITED  STATES  IN  1899. 

The  following  is  clipped  from  the  Sugar  Trade  Journal: 

The  consumption  of  sugar  in  the  United  States  for  1899  was  2,094,610  tons,  against 
2,002,902  tons  in  1898,  an  increase  of  91,708  tons,  or  4.57  per  cent.  The  consumption 
of  1899  consisted  of  160,400  tons  of  domestic  cane  sugar,  79,368  tons  of  domestic 
beet  sugar,  and  5,000  tons  maple  and  other  sugars,  a total  domestic  production  of 
249,968  tons;  and  1,560,764  tons  of  foreign  cane  sugar,  272,943  of  foreign  raw  beet 
sugar,  and  5,935  tons  of  foreign  refined,  a total  of  1,839,642  tons  imported.  * * * 

The  amount  of  refined  sugar  which  went  into  consumption  in  1899  was  2,040,676 
tons,  of  which  the  American  Sugar  Refining  Company  manufactured  1,385,608  tons, 
or  67.9  per  cent;  the  independent,  refiners,  585,765  tons,  or  28.7  per  cent;  the  beet- 
sugar  manufacturers  who  make  refined  sugar,  63,368  tons,  or  3.1  per  cent,  and  the 
foreign  refiners,  5,935  tons,  or  0.3  per  cent.  The  amount  consumed  in  the  raw  plan- 
tation condition  was  53,934  tons.  The  undistributed  stock  of  refined  sugar  we 
estimate  at  20,000  tons,  against  25,000  tons  during  last  year. 

General  Information  Eegarding  Culture  of  Sugar  Beets. 

The  matter  appearing  under  this  general  heading  is  reprinted,  with 
slight  revision,  from  my  report  for  1898,  and  is  inserted  here  because 
of  the  great  demand  for  plain,  practical  directions  regarding  sugar-beet 
culture. 

Conditions  Requisite  for  Growing  Sugar  Beets. 

A great  deal  has  been  said  in  farmers7  conventions  and  institutes,  in  books  and 
periodicals,  about  sugar  beets.  The  nature  of  the  plant,  its  botany,  chemistry,  and 
insect  enemies,  as  well  as  the  theoretical,  practical,  and  scientific  phases  of  the  busi- 
ness, have  been  discussed.  As  with  a great  many  other  subjects  of  this  kind,  before 
an  experience  and  an  acquaintance  with  the  subject  is  obtained — that  is  to  say, 
before  practical  details  have  been  learned  by  the  people  generally — we  have  advo- 
cates representing  all  shades  of  opinion,  good,  bad,  and  indifferent.  These  views  are 
deduced  from  studying  the  results  obtained  in  European  countries  in  which  results 
and  experiences  differ  ou  account  of  the  different  conditions  that  prevail.  Proposi- 
tions based  on  European  experiences  are  jumbled  together  and  offered  to  the  Amer- 
ican people  interested  in  the  industry  of  raising  sugar  beets  as  the  principles  gov- 
erning the  status  of  that  vegetable  in  this  country.  It  is  safe  to  say  that  hardly  any 
of  these  propositions  is  more  than  partially  true.  We  have  agricultural  conditions 
of  our  own  differing  from  those  of  other  countries.  We  have  agricultural  methods 
of  our  own  which  are  superior  to  those  of  any  other  country.  So,  as  we  acquire 
more  experience,  we  are  establishing  facts  and  building  up  a science  of  our  own 
touching  the  growingof  sugar  beets  of  good  quality  and  purity  under  our  own  pecul- 
iar conditions.  There  are  some  general  conditions,  however,  that  vitally  affect  the 
quantity,  quality,  and,  in  fact,  the  life  history  of  the  beet.  These  may  be  considered 
under  the  following  heads : Nature  of  the  soil,  moisture,  temperature,  and  light. 

nature  of  the  soil. 

In  this  connection  the  soil  should  be  studied  from  the  standpoint  of  structure  and 
physical  condition  and  available  fertility.  The  soil  for  sugar  beets  should  be  nat- 
urally of  friable  kind — such  as  sandy  loams,  clay  loams  with  sand,  and  soils  which 
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permit  easily  of  cultivation  and  penetration.  It  must  be  especially  remembered  that 
hard,  impenetrable  subsoils  are  not  desirable.  Hardpan  is  out  of  the  question.  The 
subsoil  is  of  as  much  importance  as  the  top  soil,  if  not  more.  In  the  first  place  the 
sugar  beet  should  embed  itself  completely  in  the  soil.  In  the  next  place  the  tap  roots 
should  go  down  deep  into  the  subsoil.  In  a general  way  it  may  be  stated  that  a soil 
is  desirable  that  is  opposite  in  character  to  the  hard  clay  soils  and  mucky,  waxy 
soils. 

On  this  question  of  soils,  much  misapprehension  seems  to  prevail.  The  opinion 
seems  to  be  very  general  that  sugar  beets  demand  a sandy  soil,  and  this  fact  has  led 
to  much  of  the  trouble  which  has  arisen  in  Michigan  and  other  places.  This  idea 
has  done  a great  deal  also  to  vitiate  the  results  of  the  experiments  that  have  been 
carried  on  throughout  the  Ararious  States.  The  misapprehension,  as  already  stated, 
probably  grew  out  of  the  fact  that  the  soils  where  sugar  beets  are  grown  in  Nebraska 
are  quite  sandy.  This  is  true  as  to  the  sections  where  both  of  the  factories  are 
located.  The  fact  is  that  the  soils  there  are  too  sandy  for  successful  sugar-beet 
growing.  It  should  be  set  down  as  a governing  principle  that  the  best  and  most 
fertile  soils  available  are  the  kind  to  use  for  sugar  beets.  The  soil  that  would  nat. 
urally  be  selected  with  the  expectation  of  raising  a big  crop  of  corn  or  of  potatoes  is 
the  kind  to  select  for  sugar  beets,  giving  heed  to  the  physical  conditions  mentioned 
above. 

A soil  may  be  fertile  and  yet  lack  some  element  which  is  necessary  to  make  this 
fertility  available.  The  choice  of  proper  commercial  fertilizers  depends  on  the  par- 
ticular soil  in  question.  A proper  study  must  be  given  to  the  soil  in  order  to  render 
it  of  the  best  service  in  producing  a crop  of  sugar  beets.  It  is  only  fair  to  add  that 
our  soils  generally  do  a great  deal  for  sugar  beets  from  their  natural  fertility. 

MOISTURE. 

By  investigation  among  practical  sugar-beet  growers  concerning  the  amount  of 
moisture  desirable  for  growing  sugar  beets  I have  learned  that  sugar  beets  will 
stand  more  moisture  and  get  along  with  less  of  it  than  almost  any  other  field  crop. 
Although  this  statement  is  technically  true,  it  must  be  taken  with  the  following 
explanation : The  sugar-beet  plant  at  its  beginning  is  one  of  the  most  delicate  among 
the  field  crops.  Wheat,  corn,  or  almost  any  of  the  cereals  sown  in  a dry  time  will 
wait  for  moisture,  and  when  it  comes  will  germinate  and  start  off  apparently  not 
so  much  affected  on  account  of  this  period  of  drought.  It  is  not  so  with  the  sugar 
beet.  It  is  likely  to  dry  out,  and  the  germ  is  liable  to  be  killed  if  anything  like 
this  happens.  It  is  also  in  jeopardy  if  planted  during  or  just  before  a period  of  con- 
tinued damp,  cold  weather.  The  necessary  condition  is  that  the  best  seed  should 
have  sufficient  moisture  and  sufficient  warmth  to  germinate  it  and  start  it.  After  it 
has  become  a plant  of  three  or  four  leaves  it  is  ready  to  cope  with  the  other  field 
crops  in  standing  excesses  of  different  kinds.  During  the  next  two  or  three  months 
excess  of  moisture  does  not  affect  it  seriously;  it  will  grow  and  develop.  At  the 
close  of  this  period  of  growth  the  beet  is  said  to  have  matured  as  to  its  form  and 
size.  The  next  thing  that  is  necessary  is  an  elaboration  of  the  sugar  in  the  beet. 
Through  August,  September,  and  October  the  least  moisture  possible  is  the  thing  to 
be  desired  for  the  sugar  beet.  Here  comes  in  the  application  of  the  statement  that 
it  will  get  along  with  less  moisture  than  any  other  crop. 

After  having  about  attained  the  size  desirable  the  beet  needs  the  cooperation  of 
various  influences  in  order  that  the  sugar  may  be  produced  in  it.  Moisture  is  not  one 
of  these  influences.  Just  here  arises  one  of  the  difficulties  in  the  raising  of  sugar 
beets  in  States  that  have  fall  rains,  such  rains  as  produce  fall  pastures,  and  are  quite 
desirable  in  many  respects  to  the  agriculturist,  but  which  would  be  regarded  by  the 
sugar-beet  grower  with  dismay.  What  we  need  during  this  period,  and  especially  in 
September,  is  plenty  of  light  and  weather  which  is  rather  cool  and  dry.  Late  rains 
or  irrigation  result  always  in  second  growth.  The  beets  send  out  laterals  from  the 
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roots  and  new  leaves.  These  leaves  are  produced  at  the  expense  of  the  carbohydrates 
or  sugar,  whose  formation  we  are  trying  to  promote  in  the  beet,  the  elaboration  of 
the  sugar  content  of  the  beet  stops,  and  the  sugar  already  formed  may  be  called  for 
in  this  work  of  forming  new  leaves.  Now,  if  we  should  add  to  such  an  unfortunate 
moisture  condition  a warm  temperature  this  growth  of  leaves  and  roots  will  only  be 
accelerated.  Thus  it  can  be  readily  seen  that  fall  rains  are  not  desirable. 

Briefly  recapitulating,  the  three  periods  for  the  development  of  the  sugar  beet  are 
as  follows : 

The  first,  which  might  be  called  the  germinating  and  plantlet  period,  from  the 
beginning  of  planting  up  to  the  time  when  the  plant  attains,  say,  four  leaves. 

The  second  is  the  growing  period,  in  which  we  establish  the  form  and  size  of  the 

beet. 

The  third  is  the  period  of  sugar  elaboration  which  runs  up  to  and  includes  the 
harvesting  of  the  crop. 

In  the  Mississippi  Valley  and  the  northern  section  of  the  country  generally  the 
first  period  would  be  from  the  1st  of  April  to  June;  the  second  period  from  June  to 
the  close  of  August;  and  the  third  from  the  last  of  August  to  the  1st  of  November, 
these  periods  all  overlapping. 

TEMPERATURE. 

It  is  desirable  that,  at  the  time  of  germinating,  the  soil  should  not  only  be  moist, 
but  warm.  The  temperature  that  is  desirable  after  that  it  is  claimed  is  one  that 
has  an  average  of  about  70°  during  the  growing  of  the  beets,  or  second  period.  I 
believe  an  even  temperature  is  quite  desirable  in  order  to  produce  the  best  condition 
for  the  beets,  and  yet  I can  not  help  thinking  from  the  results  that  have  been  obtained 
in  some  sections  that  too  much  stress  has  been  put  upon  this  matter  of  temperature. 
I think  this  subject  has  been  discussed  too  much  from  the  standpoint  of  results 
obtained  in  other  countries.  When  we  shall  have  established  facts  of  our  own  with 
reference  to  this  point  it  may  be  found  that  there  are  localities  in  the  South  in  which 
sugar  beets  can  be  grown  successfully,  and  factories  may  be  established  in  those  local- 
ities to  manufacture  sugar  from  beets  grown  there.  Temperature  is  only  one  of  the 
conditions,  and  it  may  be  demonstrated  that  other  favorable  influences  can  coun- 
teract the  effect  of  too  high  temperature. 

LIGHT. 

Beets  and  other  plants  have  organs  which  perform  a work  corresponding  to  that 
done  by  the  lungs  in  animals.  These  organs  in  the  beets  are  situated  in  the  leaves 
on  the  under  side.  The  idea  will  therefore  suggest  itself  that  beets  which  have 
larger  leaves,  well  spread  out,  have  a better  opportunity  for  working  on  the  air,  and 
therefore  a better  opportunity  for  producing  the  sugar  in  the  beet.  Air  and  light 
are  essential  factors  in  satisfactory  plant  growth,  and  especially  necessary  to  the 
formation  of  sugar.  Hence  this  stage  is  greatly  accelerated  by  the  action  of  light 
and  unobstructed  sunshine.  This  explains  the  necessity  for  long,  cloudless,  bright 
days  during  the  period  of  sugar  elaboration,  which  constitutes  the  last  period  in 
the  life  history  of  the  sugar  beet  : also  the  desirability  of  a complete  absence  of 
noxious  weeds  and  other  foreign  material  which  may  interfere  with  the  free  access 
of  light  and  air  to  the  leaves  of  the  beet. 

General  Suggestions  for  Raising  Sugar  Beets. 

Long  experience  in  the  cultivation  of  sugar  beets  has  furnished  certain  rules 
which  are  general  in  their  application  and  which  govern  the  preparation  of  the  soil, 
seeding,  thinning,  and  cultivating  the  beet  plants.  Some  general  requirements  are 
here  given,  and  some  others  that  have  local  application  are  suggested.  Reasons 
for  the  requirements  or  rules  are  also  given  in  some  instances. 
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PREPARING  THE  GROUND. 

In  order  to  produce  a beet  of  right  form  and  pure  throughout,  the  soil  must  be 
such  as  will  permit  the  beet  to  penetrate  it  readily  with  its  taproot,  and  also  permit 
it  to  embed  itself  wholly  therein.  If  this  is  not  the  case,  the  tendency  of  the  beet 
is  to  “sprangle”  out,  which  it  should  not  do.  It  should  have  a single  taproot,  which 
tapers  off  into  a long,  thread-like  appendage,  striking  down  deep  into  the  subsoil. 

The  beet  should  grow  under  the  soil  as  much  as  possible,  and  the  top  portion  should 
not  stick  out  above  the  surface,  as  this  is  not  only  deleterious  to  the  whole  beet,  but 
makes  it  necessary  to  cut  off  that  portion  which  projects  above  the  ground  before 
the  beet  is  sent  to  the  factory,  causing  that  much  loss  to  the  grower. 

The  soil  should  usually  be  plowed  about  8 inches  deep,  the  plow  being  followed 
by  a subsoiler  that  loosens  up  the  earth  to  the  extent  of  7 inches  more.  Then  it 
should  be  harrowed  back  and  forth  until  it  becomes  thoroughly  pulverized  and  soft- 
ened. This  condition  is  necessary  to  germinate  the  seed  and  assure  ourselves  of  a 
stand  of  beets.  If  seeds  are  sown  in  ground  where  the  surface  is  lumpy  and  cloddy, 
even  if  the  lumps  are  quite  small,  the  effect  is  bad.  The  seeds  are  sown  from  a half 
inch  to  an  inch  in  depth.  The  beet  seeds,  having  a rough,  dry  husk,  with  convolu- 
tions on  the  exterior,  must  be  planted  in  a soil  that  is  soft,  so  that  it  will  press 
against  the  sides  of  the  seeds,  filling  up  the  little  depressions,  thus  inducing  capil- 
lary attraction  to  bring  the  moisture  from  the  soil  to  be  absorbed  by  the  seed,  caus- 
ing germination.  On  the  other  hand,  small  clods  are  likely  to  keep  open  little 
channels  around  the  seed  through  which  the  dry  air  circulates  and  dries  out  the 
seed  so  that  it  finally  dies.  Thus  the  opportunity  for  securing  a good  stand  is  dimin- 
ished, as  well  as  the  chance  of  securing  strong  and  healthy  plants  at  the  outset,  all 
of  which  emphasizes  the  importance  of  a highly  pulverized  soil. 

It  is  usually  the  practice  in  stirring  up  the  ground  preparatory  to  planting  sugar- 
beet  seed  to  do  the  first  plowing  in  the  fall.  The  subsoiling  is  also  done  at  this  time. 
In  the  colder  regions  we  thus  have  the  benefit  of  freezing  and  thawing,  which  crum- 
ble and  pulverize  the  soil,  as  most  farmers  are  aware.  In  the  spring  the  ground  is 
plowed  again  with  a shallow,  stirring  plow  or  a good  cultivator,  and  this  is  followed 
by  harrowing,  etc.,  to  prepare  the  surface. 

In  the  sugar-beet  districts  of  California  it  is  the  rule  for  the  farmers  to  do  the 
larger  part  of  their  cultivating  in  the  early  spring.  In  fact  they  aim  to  kill  all  the 
weeds  they  would  otherwise  have  to  contend  against  before  the  beet  seeds  are 
planted.  The  conditions  there  are  more  advantageous  for  this  purpose  than  in  most 
other  sections,  because  the  winter  rains  and  early  warmth  cause  the  grass  and  weed 
seed  to  germinate  so  that  when  the  ground  is  cultivated  the  weeds  are  killed.  A 
second  crop  of  weeds  is  then  allowed  to  start,  and  the  ground  is  cross  cultivated  to 
kill  them.  This  also  helps  to  get  the  soil  in  condition  for  planting.  After  planting 
there  are  no  further  rains,  and  consequently  no  such  opportunities  for  weeds  to  grow 
as  there  are  in  States  where  it  frequently  rains.  I have, Tiowever,  found  sugar- 
beet  growers  following  this  method  of  killing  weeds  to  some  extent  and  with  good 
effect  in  the  Mississippi  Valley,  where  weeds  grow  luxuriantly  during  the  growing 
season  of  the  beets. 

PLANTING. 

Special  implements  or  drills  are  used  for  the  purpose  of  sowing  sugar-beet  seed. 
Some  of  these  implements  have  special  arrangements  for  sowing  the  seeds  in  ridges 
and  others  for  planting  them  on  level  ground,  the  latter  being  more  usually  the  cus- 
tom in  this  country.  Where  seed  is  to  be  sown  on  a large  scale  it  is  preferable,  at 
least  more  economical  of  time,  to  use  the  four-row  seeder,  which  can  be  regulated 
with  much  precision  for  sowing  a definite  number  of  pounds  of  seed  to  the  acre. 
The  best  practice  in  this  country  appears  to  be  to  sow  from  15  to  20  pounds  per  acre, 
with  a leaning  toward  the  latter  amount.  It  is  better  to  be  a little  out  of  pocket  on 
account  of  seed  wasted  than  a good  deal  out  on  the  quantity  of  beets  grown  owing 
to  a poor  stand. 
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PLANTING  AND  CULTIVATING  IMPLEMENTS. 

The  companies  that  make  a specialty  of  implements  for  the  cultivation  of  sugar 
beets  have  what  they  call  a “full  set  of  tools.”  In  cases  where  the  four-row  seeder 
is  used,  a four-row  cultivator  is  a part  of  the  set.  This  is  desirable  from  the  fact 
that  the  cultivator  follows  the  same  four  rows  and  in  the  same  order  that  the  seeder 
planted  them,  so  that  if  there  is  any  variation  from  a straight  line  the  same  varia- 
tion will  occur  in  each  of  the  four  rows.  The  person  who  is  holding  the  cultivator 
handles  has  only  to  watch  one  row,  and  if  it  becomes  necessary  to  shift  the  imple- 
ment to  one  side  or  the  other  on  account  of  a variation  in  that  row,  the  same  will  be 
true  of  the  other  three  rows.  The  implement  companies  have  also  a set  of  two-row 
implements  that  operate  in  the  same  way.  The  cultivators  used  in  this  country  are 
usually  drawn  by  one  horse  or  mule.  Most  of  those  who  have  had  experience  with 
both  animals  prefer  the  mule  for  this  purpose.  It  is  claimed  that  the  mule  is  more 
compact  in  proportion  to  his  power,  and,  having  smaller  feet,  when  the  width  between 
the  rows  is  narrow — say  14  inches — he  is  not  so  liable  to  injure  the  beet  plants.  It 
is  also  claimed  that  the  mule  is  more  susceptible  to  training  in  this  particular  line  of 
work,  especially  in  following  the  rows  faithfully.  He  needs  less  attention  from  the 
person  holding  the  handles  of  the  cultivator,  who  thus  has  more  time  to  devote  to 
cultivation.  This  one  mule  or  horse  is  all  that  is  needed  to  pull  the  cultivator,  tak- 
ing four  rows  at  a time.  After  the  seeds  are  planted  it  is  usual  to  roll  the  ground, 
and  by  this  means  compress  the  soft  dirt  thoroughly  around  the  shell  of  the  beet 
seed,  as  has  been  suggested.  This  practice  serves  well  to  accomplish  this  purpose, 
but  in  some  localities  it  is  found  to  be  undesirable  to  retain  this  smoothly  rolled  sur- 
face, and  to  prevent  evaporation  it  is  “roughened  up”  by  the  use  of  a harrow.  This 
is  done,  where  the  soil  is  quite  sandy  and  the  prevailing  winds  are  very  strong,  in  the 
spring,  because  where  the  ground  is  very  level  the  wind  carries  along  with  it  over 
the  smoothly  rolled  surface  small,  sharp  particles  of  sand,  which  strike  the  sugar 
beet  plants,  often  cutting  them  off  even  with  the  surface. 

The  first  cultivation  is  accomplished  with  small  plows  or  knives  attached  to  the 
cultivator,  called  “goose  feet,”  because  they  resemble  very  much  the  form,  shape, 
and  size  of  a goose’s  feet.  The  edge  of  the  knife  runs  within  1|  to  2 inches  of  the  beet, 
sc  knife  running  on  each  side  of  the  beet  plants  in  each  of  the  four  rows,  the  side  next 
to  the  beet  presenting  a square  surface.  The  cutting  part  of  the  foot  runs  from  one- 
half  to  an  inch  below  the  surface  and  parallel  with  it.  It  is  not  the  intention  to  stir 
the  soil  to  any  depth,  but  simply  to  run  the  knives  under  the  surface  for  the  purpose 
of  cutting  off  the  roots  of  the  weeds  and  grasses  and  breaking  up  the  crust  of  the 
soil.  This  is  the  usual  practice  in  the  early  stages  of  cultivation.  Later  it  is  usual 
to  replace  the  “goose  feet”  knives  with  “bull  tongue”  cultivator  blades,  so  named 
from  their  similarity  in  form  to  a tongue.  These  cultivate  down  3 to  G inches. 

THINNING  AND  BUNCHING. 

It  is  customary  as  soon  as  the  beet  plants  get  through  the  ground  so  that  the  rows 
can  be  readily  discerned  to  go  over  the  field  once  with  the  cultivator,  with  the  “goose- 
feet”  knives  attached.  This  catches  the  first  weeds  in  their  early  stages,  breaks  up 
the  hard  surface,  and  permits  bunching  and  thinning  to  better  advantage.  Bunch- 
ing is  resorted  to  to  save  time  and  labor.  A person  goes  along  the  rows  and  with  a 
sharp  hoe  cuts  out  most  of  the  surplus  plants  in  the  row,  leaving  the  plants  in 
bunches  from  6 to  10  inches  apart,  as  may  be  desired.  He  is  followed  by  another  who 
does  the  thinning.  He  crawls  along  the  rows  on  his  hands  and  knees,  and  selecting 
the  most  thrifty  plant  in  a bunch,  takes  it  between  the  first  two  fingers,  with  the 
back  of  the  hand  toward  the  ground,  then  with  a quick  movement  of  the  fingers  of 
the  other  hand,  he  grasps  the  surplus  plants  and  removes  them  from  the  soil.  This 
is  one  of  the  most  laborious  features  of  sugar-beet  raising.  It  can  be  done  by  boys 
and  girls  from  12  to  16  years  old,  who  are  very  active  in  the  work.  In  fact,  this  kind 
of  labor  can  be  used  to  a great  extent  all  through  the  various  stages  of  cultivation 
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oftliel)eet.  I have  known  farmers  in  their  earlier  experience  with  raising  sugar 
beets  who  looked  upon  this  thinning  out  as  a great  waste  of  seed,  and  who  tried  the 
experiment  of  planting  less  seed  next  year.  This  experiment  usually  ended  in  dis- 
aster, especially  if  the  conditions  for  germinating  the  seed  happened  to  be  unfavor- 
able. It  is  not  often  that  a farmer  repeats  this  experiment. 

TIME  FOR  THINNING. 

It  is  a very  serious  mistake  to  allow  the  plants  to  become  too  large  before  they  are 
thinned.  The  “ agriculturists’7  at  the  different  factories  are  particular  on  thjs  point 
when  scanning  the  work  of  the  farmers  who  are  growing  beets  for  the  factories. 
There  is  a tendency  of  the  plants  where  they  are  grown  close  together  to  twine 
around  one  another,  and  the  principle  to  be  observed  in  thinning  beets  is  to  remove 
the  surplus  plants  in  such  a manner  as  to  leave  the  plant  that  is  to  mature  firm  in 
the  soil,  disturbing  its  roots  as  little  as  possible.  If  other  plants  are  twined  about 
the  one  that  is  to  remain,  the  larger  these  entwining  plants  become  the  more  the 
entwined  plant  is  disturbed  in  thinning.  The  beet  plants  send  out  their  lateral  roots 
very  rapidly,  and  in  thiuning  out  the  surplus  plants  these  are  liable  to  be  more  or 
less  disturbed.  The  larger  the  beet  that  is  to  remain  in  the  soil  the  more  likelihood 
there  is  of  its  being  disturbed;  hence  this  thinning  process  must  not  be  neglected. 
The  beet  plants  that  are  to  remain  can  be  set  back  three  weeks  by  such  neglect,  and 
in  a dry  season  a number  of  the  plants  are  likely  to  be  killed,  thus  affecting  the 
“stand.” 

CULTIVATION. 

Cultivation  has  already  been  discussed  to  some  extent.  Harrowing  is  to  be  very 
strongly  recommended  in  the  cultivation  of  sugar  beets.  Three  things  must  be  kept 
in  view  in  cultivation : First,  the  beets  must  be  kept  absolutely  free  from  weeds  and 
grasses,  so  that  the  beneficial  effects  of  the  sun  and  air  may  be  fully  realized;  second, 
the  ground  must  be  kept  loose  for  the  same  purpose;  third,  in  case  of  dry  weather 
the  soil  must  be  kept  stirred,  in  order  that  a dust  mulch  may  be  sustained  to  pre- 
vent evaporation  of  moisture.  Frequent  hoeing  by  hand  is  highly  beneficial  to  the 
crop. 

HARVESTING. 

The  time  of  harvesting  is  governed  by  the  time  of  ripening  of  the  beets.  This 
ripening  is  made  apparent  by  the  outside  leaves  of  the  plant  taking  on  a yellowish 
tinge  and  drooping  to  the  ground.  An  experienced  eye  soon  learns  to  detect  a Held 
of  ripe  beets  that  is  ready  for  harvesting.  The  beets  having  now  finished  their  work, 
the  next  step  of  the  grower  must  be  governed  by  his  locality.  If  he  is  in  a section 
where  there  is  a probability  of  rain,  the  beets  must  be  harvested  and  placed  in  silos. 
This  should  be  the  case  in  most  of  the  sections  where  rain  conditions  prevail.  Such 
places  usually  have  heavy  rains  in  September  and  October,  followed  by  more  or  less 
warm  weather.  The  effect  of  the  rain  will  be  to  cause  the  beets  to  begin  growing 
again,  and  if  the  rains  are  heavy  and  followed  by  warm  days,  it  is  possible  for  a 
whole  crop  to  be  lost  so  far  as  fitness  for  factory  purposes  is  concerned. 

SILOS. 

It  is  the  custom  in  such  localities  to  haul  the  beets  to  the  factory  if  possible.  If 
it  is  not  possible  to  do  this,  they  are  gathered  and  placed  in  long  ricks  or  piles  on 
the  surface  of  the  ground.  The  bases  of  these  ricks  or  piles  are  from  3 to  feet 
wide  and  the  height  from  3 to  4 feet,  tapering  toward  the  top.  Along  each  side  of 
each  rick  several  furrows  are  run  with  a stirring  plow  in  order  to  loosen  the  dirt. 
The  ricks  are  then  completely  covered  with  this  dirt  by  the  use  of  shovels.  This 
covering  is  put  on  to  the  depth  of  about  6 inches,  occasional  air  spaces  or  ventilators 
being  left  on  the  tops  of  the  ricks,  for  which  purpose  are  commonly  used  tiling  or 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899.  49 

small  elongated  wooden  boxes,  or  simply  straw,  the  object  being  to  prevent  fermen- 
tation. 

Storing  the  beets  in  this  way  is  called  “siloing,”  and  the  ricks  or  piles  are  called 
“silos.”  These  silos  are  closely  watched,  in  order  that  no  heating  may  occur  to  cause 
fermentation,  which  lessens  the  sugar  content  of  the  beet.  The  ricks  are  opened 
occasionally  by  way  of  inspection.  It  is  the  aim  of  the  grower,  as  already  stated, 
to  get  the  beets  to  the  factory  as  soon  as  possible,  but  this  will  depend  on  “his  turn.” 
lu  case  he  is  delayed  in  this  way  until  cold  weather  comeson,  these  silos  are  covered 
with  straw,  manure,  or  something  of  that  sort,  and  then  an  additional  amount  of 
dirt  is  thrown  on  the  straw  covering.  In  this  way  it  has  been  found  that  the  beets 
will  keep  in  very  good  condition  until  the  last  of  January,  if  necessary. 

It  might  be  stated  in  this  connection  that  it  does  not  necessarily  follow  that  beets 
are  lost  even  if  they  should  be  frozen  solid,  as  the  factories  can  readily  work  them 
frozen,  and,  in  fact,  some  factory  superintendents  say  they  prefer  to  work  frozen 
;;  beets.  The  one  thing  to  be  guarded  against  in  the  case  of  frozen  beets  is  thawing. 

In  California,  where  rains  or  freezing  are  not  liable  to  occur,  after  the  beets  have 
; ripened  arid  have  gone  into  this  state  of  rest  they  are  allowed  to  remain  in  the  field 
I until  the  grower  is  notified  by  the  factory  that  his  beets  must  be  delivered,  when 
they  are  harvested  and  taken  to  the  factory.  Thus  the  expense  of  siloing  is  avoided. 

Feeding  Value  of  Sugar-Beet  Pulp. 

The  residue  of  the  beets  after  the  extraction  of  the  juice  is  called 
pulp.  It  is  the  principal  by-product  of  the  beet-sugar  factories.  The 
value  of  this  pulp  as  a food  for  stock  makes  it  a matter  of  prime  impor- 
tance in  the  development  of  the  industry. 

INCREASE  OF  INTEREST  AMONG  FARMERS  AND  STOCK  FEEDERS. 

Aside  from  the  question  of  sugar  production,  the  sugar  beet  is  slowly 
but  surely  winning  favor  with  the  farmer  as  a product  to  be  grown  and 
; . stored  for  stock  feeding.  Every  year  adds  considerable  experience  in 
this  direction,  and  the  farmers  are  finding  that  they  can  make  sugar 
beets  almost  as  profitable  grown  for  a feeding  crop  as  for  factory  use. 
Sugar  beets  and  the  pulp  from  them  fill  two  functions  when  fed  to 
stock.  First,  they  have  a nutritive  value  of  their  own,  and  second, 
they  have  a sanitary  effect  as  an  aid  to  digestion.  A food  ration  con- 
sisting  entirely  of  corn  and  water  is  a rather  intense  sort  of  ration,  and, 
as  is  well  known  by  stock  feeders,  one  that  is  liable  to  break  down  the 
animal  in  the  effort  to  fatten  it.  If  we  introduce  with  this  corn  ration 
sugar  beets  or  sugar-beet  pulp,  experience  has  shown  that  we  have 
done  a great  deal  to  ward  off*  the  bad  effects  of  the  condensed  ration. 
We  have  introduced  an  item  of  food  which,  instead  of  requiring  so 
much  digestive  work  on  the  part  of  the  animal,  actually  serves  as  an 
aid  to  digestion.  Many  farmers  are  now  growing  sugar  beets  regu- 
larly, and  using  them  as  a part  of  all  the  food  rations  fed  to  animals  of 
various  kinds.  A considerable  number  of  successful  farmers  hold  the 
belief  that  this  kind  of  feeding  will  solve  the  hog-cholera  difficulty  and 
many  other  diseases  affecting  the  digestive  organs  of  animals.  Large 
stock  feeders  of  the  West  are  coming  to  the  habit  of  growing  sugar 
H.  Doc.  (399 4 
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beets  for  fattening  purposes  as  regularly  as  they  grow  corn.  While 
the  feeding  of  sugar  beets  is  important,  it  can  only  be  recommended  to 
farmers  who  are  not  favorably  situated  for  delivering  the  beets  to  a 
sugar  factory.  After  the  beets  are  grown,  if  there  is  a sugar  factory 
near  enough,  they  should  be  delivered  and  the  sugar  extracted;  then 
the  farmer  should  feed  the  pulp,  which  is  almost  as  desirable  for  the 
purpose  as  the  beets  themselves. 

When  the  farmers  of  this  country  come  to  understand  fully  the  desir- 
ability of  beet  pulp  as  food,  and  its  cheapness  as  compared  with  any 
other  kind,  then  will  the  beet-sugar  industry  as  a whole  be  much  more 
popular  with  the  farming  class.  Take  the  State  of  Michigan,  for 
instance.  There  are  now  nine  factories  operating  in  that  State.  These 
factories  have  a combined  capacity,  at  a moderate  estimate,  for  turning 
out  225,000  tons  of  pulp  per  annum.  This  pulp  is  sufficient  in  amount 
to  form  an  important  item  in  the  daily  food  ration  of  22,500  dairy  cows, 
or  to  enter  as  an  important  item  into  the  food  ration  of  45,000  fattening 
steers  during  their  fattening  season.  This  gives  some  idea  of  the  revo- 
lution which  the  sugar  industry  is  going  to  work  on  the  stock  interests 
of  that  State  when  those  interests  come  to  fully  comprehend  the  mag- 
nitude of  the  industry;  yet  this  was  all  brought  about  in  one  year’s 
time.  None  of  these  new  companies  gave  any  considerable  attention 
to  the  subject,  so  absorbed  were  they  with  the  completion  of  their  fac- 
tories in  time  for  the  campaign.  When  the  time  approached  to  start 
the  fires  in  the  factories,  the  question  arose,  What  is  to  be  done  with 
the  puli)?  Some  of  the  companies  offered  this  pulp  to  the  managers  of 
the  stock  yards  in  Chicago,  and  offered  it  f.  o.  b.  if  they  would  simply 
take  it  away.  The  stock-yard  men  started  an  investigation  to  ascertain 
if  the  pulp  would  be  of  any  value  to  them.  Other  factories  simply 
planned  from  the  beginning  to  dump  their  pulp  into  marshes  and  other 
waste  places  to  get  it  out  of  the  way.  All  this  goes  to  show  that  very 
little  information  existed  in  Michigan  among  the  stock  feeders  as  to  the 
value  of  this  pulp  for  feed.  This  point  is  emphasized  by  the  fact  that 
the  managers  of  the  stock  yards  had  to  investigate  the  subject  to  find 
out  whether  they  had  better  take  this  free  pulp  or  not.  This  also  illus- 
trates the  fact  that  we  can  build  factories  a great  deal  quicker  than  we 
can  educate  the  people  with  reference  to  the  benefits  to  be  derived  from 
them. 

In  this  connection  I offer  some  testimony  touching  the  value  of  sugar- 
beet  pulp  given  by  those  best  posted  in  this  country,  men  who  have 
represented  large  interests  and  have  given  the  subject  a great  deal  of 
careful  and  intelligent  consideration. 

TESTIMONY  OF  FEEDERS  AND  OTHERS. 

Mr.  Arthur  Goetz  discussed  the  subject  of  pulp  feeding  in  his  address 
before  the  Trans-Mississippi  Commercial  Congress  held  at  Wichita  in 
1899.  He  is  manager  of  the  sugar  factory  at  Carlsbad,  N.  Mex.  He 
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has  been  a close  investigator  of  the  subject  for  the  purpose  of  intelli- 
gently recommending  the  pulp  to  the  stock-feeding  interests  of  New 
Mexico.  He  has  fed  at  his  own  concern  6,000  head  of  sheep,  and  is 
thoroughly  posted  on  this  subject.  He  says: 

The  pulp  is  one  of  the  best  and  cheapest  feeds  for  cattle  and  sheep.  As  a milk- 
producing  food  it  is  unexcelled.  While  it  is  true  that  the  pulp  soon  ferments  after 
being  thrown  on  the  dump  or  siloed,  still  there  is  nothing  in  fermented  pulp  that  is 
in  any  way  injurious  to  dairy  cows  or  any  other  stock;  on  the  contrary  it  is  better 
when  in  the  fermented  state  than  when  fresh.  Speaking  from  actual  experience  in 
Carlsbad,  N.  Mex.,  during  the  campaign  over  5,000  head  of  sheep  were  fed  in  pens 
adjoining  the  factory  grounds  on  pulp  and  alfalfa.  The  feeding  was  in  every  way  a 
success,  and  the  gentlemen  owning  the  stock  are  now  ready  to  contract  for  the  entire 
output  of  pulp  next  season.  We  also  supplied  pulp  to  many  farmers,  including  one 
large  dairyman.  Experience  has  demonstrated  that  where  cows  are  fed  on  pulp  the 
butter  is  of  much  finer  texture  and  better  lasting  quality  for  shipment.  Pulp  con- 
tains about  90  per  cent  of  water  and  10  per  cent  of  solids.  The  solid  matter  is  com- 
posed mostly  of  the  cell  walls  of  the  beets,  and  hence  contains  considerable  crude 
fiber.  It  is  best,  however,  to  feed  it  with  a coarser  ration,  such  as  bran,  alfalfa, 
sorghum,  etc.  A cow  will  eat  about  50  pounds  a day ; a sheep  from  7 to  10  pounds. 
All  who  have  tried  the  pulp,  and  given  it  a fair  test,  pronounce  it  an  undoubted 
success.  The  feeding  proposition  is  one  of  the  principal  adjuncts  of  a beet-sugar 
factory. 

The  following  is  from  the  address  of  the  Secretary  of  Agriculture, 
Mr.  Wilson,  at  the  Clear  Lake,  Iowa,  meeting  and  bears  forcefully  on 
the  subject  of  the  value  of  pulp  feeding: 


I 

I 


The  most  profit  from  growing  beets  will  be  had  by  the  neighborhood  that  feeds 
the  by-products  or  pulp  to  the  dairy  cow.  We  grew  beets  and  other  roots  at  Ames 
so  as  to  have  something  of  that  kind  to  give  to  all  the  animals  on  the  place  in  winter 
time.  Europeans  who  have  had  experience,  feed  this  by-product  to  every  animal  on 
the  place.  The  managers  of  the  Agricultural  College  of  Iowa,  where  the  finest 
animals  in  the  United  States  are  found,  and  where  the  best  beef,  mutton,  and  pork 
ever  taken  to  Chicago  are  finished,  find  it  necessary  to  have  roots ; and  I have  no 
hesitation  in  saying  that  the  Iowa  farmer  can  afford  to  grow  roots  for  his  animals, 
no  matter  how  cheaply  he  can  get  other  feeds.  The  Iowa  farmer  can  afford  to  grow 
sugar  beets  for  the  pulp  alone.  The  carbonaceous  matter  that  goes  to  make  the 
sugar  is  of  no  value  to  the  dairy  cow,  which  has  all  the  carbonaceous  matter  she 
requires  from  her  hay  and  corn  and  other  carbonaceous  feeds.  This  pulp  is  a neces- 
sity in  the  finishing  of  onr  fine  steers. 

We  have  come  to  the  time  when  we  must  keep  an  eye  on  the  South  American 
republics.  The  Argentine  Confederation  has  learned  to  grow  alfalfa,  and  is  sending 
very  fat  grass-fed  animals  to  the  European  markets.  We  must  send  something  better 
than  they  possibly  can  produce;  we  must  finish  animals  young  and  finish  them  com- 
pletely, and  put  such  a product  on  the  market  as  the  South  American  can  not  com- 
pete with.  Well-informed  dairymen  are  aware  that  the  dairy  cow  must  have  a 
highly  nitrogenous  ration  in  order  to  do  her  best  work.  For  this  reason  the  by- 
products of  the  mills  are  purchased — bran,  oil  meal,  etc.  When  the  sugar  content 
has  been  removed  from  the  beet,  the  nitrogenous  element  is  left  in  the  pulp,  and  the 
nutritive  ratio  is  reduced  to  something  like  the  nutritive  ratio  of  oats,  which  makes 
a very  valuable  feature  in  the  ration  of  the  dairy  cow.  The  neighborhood  produc- 
ing sugar  and  butter  and  sending  these  things  into  the  world’s  markets  will  never 
reduce  the  fertility  of  the  soil,  for  the  pulp  is  returned  to  the  fields  through  the 
domestic  animals.  And  this  is  quite  an  important  consideration,  when  we  are 
thinking  of  introducing  new  crops.  We  are  admonished  by  the  experience  of  our 
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fellow-citizens  in  the  East  and  South  and  West  in  this  regard  that  we  should  avoid 
reducing  the  fertility  of  the  soil  as  they  have  reduced  and  are  reducing  it.  It  is  true 
we  have  a richer  soil  than  the  people  in  New  England  and  the  Southern  States 
hut  we  have  no  richer  soil  than  the  people  in  the  valleys  of  the  Rocky  Mountain 
States  and  the  Pacific  coast  States,  and  they  have  succeeded  in  so  reducing  the  fer- 
tility of  their  lands  that  they  take  a crop  of  wheat  only  once  in  two  years.  We 
must  avoid  reducing  Iowa  soils  to  this  condition.  Here  is  a promising  crop  that  will 
grow  on  what  comes  from  the  atmosphere  and  not  what  comes  from  the  soil. 

In  making  arrangements  for  furnishing  beets  for  a factory,  it  should  be  distinctly 
understood  that  the  by-product,  the  pulp,  does  not  belong  to  the  factory,  but  to  the 
man  that  furnishes  the  beets,  and  on  this  basis  only  should  the  farmer  agree  to  con- 
tribute raw  material  to  the  factory.  It  is  true  that  if  this  arrangement  is  made,  a 
different  basis  of  valuation  for  beets  would  have  to  be  made.  Of  course,  the  option 
should  be  given  to  the  farmer  whether  he  wanted  to  take  his  pulp  or  not.  The 
point  I desire  to  impress  upon  you  is,  that  if  the  farmer  desires  to  have  his  pulp  back, 
he  should  have  the  option  of  taking  it;  and  my  advice  is  to  take  it  home  and  feed  it 
to  the  dairy  cows  and  young  animals,  the  brood  sows  and  brood  mares  and  everything 
that  is  being  fattened. 

The  following  is  a report  made  by  Mr.  John  Reimers,  of  Grand 
Island,  Nebr. : 

As  requested  in  your  favor  of  the  13th  instant  to  I.  R.  Alter,  I wish  to  give  you  my 
opinion  of  four  years’  experience  in  feeding  beet-sugar  pulp  to  cattle. 

I consider  it  a valuable  food  in  connection  with  grain  and  other  feed,  as  it  is  a 
great  digestive  food  and  appetizer.  It  has  some  fattening  qualities,  but  I do  not 
depend  on  it  for  that  purpose,  but  mainly  to  digest  the  other  foods. 

When  I begin  feeding  I use  for  the  first  few  days  from  20  to  25  pounds  of  pulp  per 
head  daily,  with  hay  and  a little  grain  or  meal  mixed  with  it.  Then  I increase  grad- 
ually to  40  or  50  pounds  per  head.  I have  also  tried  80  to  90  pounds  per  head,  but 
am  positive  that  this  is  a disadvantage  in  fattening  cattle,  as  they  eat  less  grain  and 
meal.  Too  much  pulp  is  inclined  to  be  loosening.  Cattle  can  be  put  on  full  feed  of 
grain  much  quicker  with  pulp,  as  it  helps  to  digest  the  food  and  lessens  the  danger 
of  overfeeding  or  getting  the  cattle  stalled  and  foundered. 

After  feeding  from  ninety  to  one  hundred  days,  I would  advise  going  back  gradu- 
ally to  20  or  25  pounds  of  pulp  per  day  and  increasing  the  grain  food,  of  which  each 
feeder  must  judge  for  himself  the  amount  his  cattle  can  stand. 

Cattle  eat  as  much  grain  per  day  with  the  limited  amount  of  pulp  as  they  do  with- 
out it,  but  this  food  in  connection  produces  flesh  more  rapidly  and  thereby  shortens 
the  feeding  season. 

I find  it  better  to  feed  ground  feed  with  pulp  rather  than  whole  grain,  but  the 
pulp  is  beneficial  with  any  kind  of  food.  I have  found,  when  feeding  pulp  with 
the  same  amount  of  roughness  and  grain  that  generally  is  required  in  the  West  to 
fatten  cattle,  that  I would  put  on  an  extra  gain  of  from  50  to  75  pounds  per  head; 
or  I can  make  the  same  amount  of  gain  as  I obtain  in  the  ordinary  way  of  feeding 
in  three-fourths  of  the  time  and  save  considerable  grain  and  roughness. 

The  pulp-fed  cattle  will  sell  as  readily  as  any  other,  as  they  dress  and  ship  as  well, 
even  for  export,  which  I myself  have  tried.  I consider  the  pulp  also  a great  food  for 
stock  cattle,  if  mixed  with  roughness,  as  it  is  a wholesome  food  and  makes  young 
stock  thrive  and  grow.  Cattle  will  eat  poor  and  damaged  roughness,  which  they 
otherwise  would  not  touch,  if  mixed  with  pulp. 

I have  fed  fresh  pulp  direct  from  the  factory  and  also  so-called  sour  pulp  after  it 
has  been  in  silo.  The  pulp  will  keep  in  silo  for  years,  but  it  will  shrink  some.  The 
result  is  virtually  the  same  in  feeding  either  kind  of  pulp,  and  I consider  them 
equally  good,  only  that  sometimes  it  takes  three  or  four  days  before  all  the  cattle 
learn  to  eat  the  sour  pulp,  while  they  will  all  eat  fresh  pulp  readily  the  first  day. 
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In  talking  with  others  having  had  extensive  experience  in  feeding 
pulp  to  cattle,  I secured  facts  in  the  main  agreeing  with  the  above 
report.  All  appear  to  agree  that  pulp  feeding  aids  the  work  of  diges- 
tion ; that  the  same  amount  of  feed  adds  more  fat  and  flesh  to  the 
animal;  that  an  animal  will  be  prepared  for  the  market  six  weeks 
earlier,  showing  a wonderful  economy  of  time  and  feed.  The  gentle, 
man  making  the  above  report  is  connected  with  the  Grand  Island  Live 
Stock  and  Commission  Company,  and  has  had  an  extensive  experience 
with  the  cattle  and  sheep  feeding  industry. 

The  following  letter  is  from  Mr.  R.  M.  Allen,  general  manager  of  the 
feeding  station  of  the  Standard  Cattle  Company,  Ames,  Nebr.,  where 
a new  factory  has  recently  been  completed  and  put  in  operation.  The 
letter  bears  date  of  March  27,  1900 : 

I send  a report  from  our  sheep  feeder,  and  will  attempt  some  answer  to  questions 
he  has  not  answered.  You  can  attach  his  report  to  cover  details  that  I do  not  men- 
tion. 

There  is  no  preparation  required  for  beet  pulp  aud  ours  is  shipped  directly  from 
the  factory  to  our  cattle  barn,  where  it  is  fed  to  sheep  immediately.  The  surplus 
that  accumulates  beyond  requirements  is  thrown  from  the  cars  near  the  factory  into 
a large  pile  awaiting  use  after  the  campaign  is  over  aud  the  fresh  supply  from  the 
factory  is  cut  off. 

From  our  experience  I judge  that  it  is  not  necessary  to  take  pains  to  preserve  the 
pulp.  At  some  sugar  factories  more  or  less  expensive  silos  have  been  made,  one,  for 
instance,  at  Ogden  the  past  summer,  and  I understand  that  similar  silos  are  built  at 
Lehi,  and,  perhaps,  at  some  factories  in  California.  I have  no  doubt  there  is  a sav- 
ing of  pulp  by  the  use  of  these  silos,  but  I should  judge  the  interest  on  the  cost 
of  these  silos  and  the  additional  labor  required  in  getting  the  pulp  out  would  exceed 
the  value  of  pulp  lost. 

We  expect  a feed  of  pulp  to  be  about  10  pounds  per  head  per  day  for  sheep,  and  50, 
60,  or  70  pounds  for  cattle.  In  the  experiment  of  the  winter  1892-93  we  fed  a section 
of  cattle  in  our  barn  as  much  as  100  pounds  of  pulp  a day  for  a considerable  time, 
, and  the  cattle  continuously  ate  that  amount.  I think  no  rule  for  the  feeding  of  pulp  is 
necessary;  I do  not  think  it  is  important  whether  a greater  or  less  amount  of  it  is 
fed  in  proportion  to  rough  forage  and  grain  fed  with  it.  My  idea  would  be,  when 
on  a full  feed,  to  give  less  than  a full  grain  ration  in  order  to'be  certain  of  securing 
some  economy  in  the  use  of  pulp.  I should,  therefore,  feed  to  cattle,  for  instance, 
anywhere  from  40  to  60  pounds  of  pulp  and  let  them  have  all  the  rough  forage  they 
wish. 

The  kind  of  cattle  the  pulp  is  to  be  fed  to  cuts  a very  important  figure,  also  the  cli- 
mate in  which  the  pulp  is  fed.  I hear  of  exceedingly  good  results  in  feeding  pulp  in 
Utah  and  elsewhere,  and  even  without  any  grain  ration  at  all.  Our  climate  in 
Nebraska  is  not  the  most  salubrious  in  the  world  and  it  probably  takes  more  concen- 
trated feed,  like  grain,  than  some  other  climates. 

I do  not  think  it  useful  to  attempt  answering  the  question  on  the  value  of  pulp  as 
compared  with  other  food  stuffs.  This  question  is  often  asked  in  regard  to  oil  cake, 
for  instance,  and  it  is  not  possible  to  answer  it.  At  the  present  time  it  is  the  general 
belief  that  the  principal  value  of  pulp  will  be  found  in  aiding  digestion  and  main- 
taining sound  health  of  animals;  it  has,  also,  unquestionably  a food  value.  I do 
not  make  any  attempt,  however,  to  estimate  the  value  of  pulp  in  units  as  compared 
with  units  of  some  other  kind  of  food.  Our  experience  up  to  this  time  has  been  only 
to  the  exteut  of  an  experiment  with  275  cattle  in  1892-93,  and  our  sheep  feeding  the 
past  winter  still  going  on.  Up  to  this  time  our  experience  is  short  and  imperfect. 
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As  our  factory  was  not  finished  until  the  8th  of  January,  1900,  we  were  deprived 
of  the  use  of  pulp  several  months  of  the  time  we  should  have  been  using  it. 

I believe  that  the  use  of  pulp  will  enable  us  to  fatten  cattle  with  less  grain  than 
it  has  been  our  practice  to  use,  or,  if  we  make  the  cattle  eat  an  equal  amount  of 
grain,  that  they  will  be  fattened  within  a shorter  time.  I prefer,  however,  to  make  a 
saving  of  grain  and  take  a longer  time  for  fattening  the  cattle,  as  the  valuable 
results  will  be  more  certainly  secured  by  taking  plenty  of  time  to  do  it. 

No  one  can  answer  the  question,  as  to  the  comparative  commercial  value  of  pulp. 
We  have  not  considered  this  question,  as  our  cattle  company  will  get  the  pulp  prod- 
uct of  the  factory  for  a series  of  years  without  cost,  except  the  expense  of  taking 
it  away. 

I have  not  written  or  published  anything  at  all  about  the  use  of  pulp,  because  up 
to  this  time  we  have  not  had  sufficient  experience  or  data  to  enable  me  to  give 
results  or  precise  figures  of  any  kind.  It  was  my  purpose  in  attempting  to  promote 
a factory  at  this  point  to  secure  pulp  for  feeding  cattle  and  sheep  for  the  benefit  of 
the  business  of  our  cattle  company.  This  was  the  initial  idea  of  the  whole  project 
and  I confidently  expect  that  our  experience  in  the  future  will  prove  that  the  use  of 
pulp  will  be  of  sufficient  value  to  give  us  an  advantage  in  feeding  animals  for  the 
food  supply  as  compared  with  our  basis  of  business  for  the  last  fourteen  years.  In 
course  of  time  I shall  be  able  to  give  our  actual  experience,  which  will  be  valu- 
able. In  the  feeding  of  sheep  the  past  winter,  we  feel  very  confident  that  we  are  on 
the  right  track  and  that  our  future  feeding  will  be  successful. 

The  following  is  the  report  of  the  feeder  of  the  Standard  Cattle  Com- 
pany at  Ames,  Nebr.,  which  was  transmitted  by  Mr.  Allen,  the  man- 
ager : 

(1)  How  is  the  pulp  prepared? 

The  pulp  is  the  usual  diffusion  pulp,  loaded  when  fresh  onto  the  cars  at  the  fac- 
tory and  used  immediately. 

(2)  How  is  it  preserved? 

The  surplus  pulp  produced  by  the  factory  over  what  we  could  use  was  unloaded 
from  the  cars  at  convenient  points  on  the  railroad  into  large  piles  alongside  the 
track  and  thus  left  until  used.  About  10  to  12  inches  of  the  outside  of  the  pile 
decayed  and  formed  a dense  mass  which  made  a silo  for  the  remainder,  keeping  it 
in  very  good  condition.  We  are  now  using  pulp  that  has  been  kept  in  this  way  for 
about  two  months,  and  it  is  all  right. 

(3)  How  is  it  fed,  including  food  ration? 

The  pulp  is  fed  in  troughs  similar  to  the  troughs  ordinarily  used  in  sheep  feeding, 
but  somewhat  deeper,  so  as  to  hold  the  amount  of  pulp  necessary.  The  pulp  is  first 
scattered  in  the  troughs  and  the  grain  scattered  on  top  of  it;  afterwards  they  are 
mixed  thoroughly.  The  sheep  are  fed  twice  daily. 

We  commenced  feeding  pulp  by  giving  1 pound  per  head  per  day  and  mixing  this 
with  a grain  ration  which  at  that  time  amounted  to  0.9  pound  for  lambs  and  1.1 
pounds  for  sheep.  We  gradually  increased  the  pulp  ration  until  it  reached  between 
9 and  10  pounds  per  head  per  day  for  sheep,  and  between  7 and  8 pounds  per  head 
for  lambs,  which  was  about  all  they  would  eat. 

(4)  What  is  the  value  of  pulp  as  compared  with  other  feed  ? 

I have  no  accurate  data. 

(5)  What  is  the  extent  of  your  experience? 

The  present  season. 

(6)  Does  it  require  less  grain  and  less  time  to  produce  the  same  result? 

I think  it  requires  less  time  to  fatten  and  consequently  less  grain.  In  this  way, 
on  a full  ration,  such  as  would  be  used  without  pulp,  I believe  sheep  will  fatten  in 
considerably  less  time,  which  will  result  in  a decrease  in  the  amount  of  grain  used, 
and  I also  think  that  a heavy  grain  ration  can  be  fed  with  greater  safety  when  using 
pulp. 
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(7)  What  commercial  value  has  the  pulp  ? 

I have  no  data. 

(8)  What  experiments  have  you  made,  and  with  what  results? 

We  have  not  experimented.  On  December  12,  1899,  we  put  somewhat  over  16,000 
sheep  into  our  barn  and  fed  them  on  a ration  of  ensilage  and  grain  with  plenty  of 
hay  until  the  factory  provided  us  with  pulp,  which  was  about  the  10th  of  January. 
We  then  commenced  using  the  pnlp  as  herein  stated  and  have  had  very  satisfactory 
results. 

No  danger  need  be  apprehended  from  the  laxative  properties  of  pulp,  but  it  is  very 
diuretic  in  its  effect,  which  necessitates  the  use  of  considerable  litter  for  bedding. 

THE  FEEDING  OF  BEET  PULP  IN  EUROPE. 

The  following  statement  regarding  the  feeding  of  beet  pulp  in  Europe 
was  prepared  by  Charles  F.  Curtiss,  director  of  the  Iowa  experiment 
station,  who  also  adds  some  testimony  regarding  the  feeding  of  pulp 
in  this  country : 

The  value  of  beet  pulp  for  feeding  purposes  is  well  known  in  all  localities  where 
beet-sugar  factories  are  in  operation,  particularly  in  European  countries  where  the 
art  of  feeding  is  most  carefully  studied.  The  pulp  from  a sugar  factory  is  the  refuse 
after  the  sugar  has  been  extracted,  just  as  gluten  meal  remains  as  a by-product  of  a 
starch  factory  after  starch  has  been  extracted  from  corn,  and  oil  meal  a by-product 
in  the  manufacture  of  linseed  oil.  Beet  pulp  contains  90  per  cent  water.  Turnips 
and  mangels  contain  about  the  same  amount.  This  may  seem  like  ah  undue  propor- 
tion of  water  in  a stock  food,  yet  the  turnip  crop  is  fully  as  important  a factor  in  the 
rearing  of  good  cattle,  for  which  Scotland  has  become  so  noted,  as  the  corn  crop  in 
the  Mississippi  Valley  States.  The  sugar  factory  removes  the  part  of  the  beet  that 
has  comparatively  little  feeding  value,  and  then  the  pulp  is  used  to  feed  with  corn. 
The  pulp  is  fully  as  valuable  for  practical  purposes  without  the  sugar,  and  it  is 
exceedingly  well  adapted  to  supplementing  the  usual  farm  ration. 

Last  summer  the  writer  visited  some  of  the  famous  beet-sugar  producing  sections 
of  Germany.  In  the  vicinity  of  Magdeburg  the  pulp  was  being  kiln-dried  and  put 
on  the  market  in  a form  somewhat  resembling  the  gluten  feed  products  of  this 
country.  This  pulp  in  this  condition  was  rated  as  one  of  the  best  feeds  on  the  mar- 
ket and  was  retailing  at  a price  equivalent  to  $1  per  hundredweight,  or  about  60  per 
cent  of  the  value  of  oil  meal  there.  Used  in  the  dried  form  it  was  found  to  be  an 
acceptable  and  satisfactory  feed  for  horses  as  well  as  cattle  and  sheep.  The  fresh 
pulp  direct  from  the  factory  was  also  extensively  used  in  the  vicinity  of  the  fac- 
tories. Storing  in  silos  was  practiced,  and  the  product  kept  without  difficulty 
through  the  winter.  In  this  form  the  pulp  is  particularly  prized  as  as  a feed  for 
dairy  cows. 

It  is  not  necessary,  however,  to  refer  to  European  countries  to  find  evidence  of  the 
appreciation  of  this  product  as  a stock  feed.  At  Grand  Island  and  Ames,  Nebr., 
and  at  Lehi,  Utah,  and  in  fact  all  points  where  factories  have  been  successfully 
operated,  its  value  has  been  clearly  demonstrated.  At  Ames,  Nebr.,  the  Standard 
Cattle  Company  has  fattened  16,000  sheep  during  the  past  winter  parly  on  beet  pulp. 
An  examination  of  the  greater  part  of  these  sheep  before  they  were  sent  to  market 
gave  ample  evidence  that  they  were  well  fattened,  plump,  thick-fleshed,  and  in 
prime  condition.  Their  appreciation  on  the  block  is  indicated  by  the  fact  that  many 
of  them  topped  the  market,  and  some  chops  served  on  the  table  were  thick,  juicy, 
and  of  good  flavor  and  altogether  a better  substitute  for  a prime  turnip-fed  English 
chop  than  is  commonly  produced  on  dry  feed  alone.  Herein  lies  the  secret  of  the 
so-called  superiority  of  English-fed  mutton  and  meats  over  American-fed  products. 
Give  the  American  feeder  the  foreigner’s  turnips  or  a satisfactory  substitute  for  sue- 
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culent  feed  such  as  is  furnished  by  beet  pulp  and  John  Bull  will  order  his  choice 
steaks  and  chops  from  the  feed  yards  of  the  Mississippi  Valley. 

Concerning  the  feeding  of  these  sheep  on  beet  pulp  at  Ames,  Nebr.,  the  foreman, 
who  has  had  a lifelong  experience  in  handling  sheep,  said:  “I  never  saw  sheep  do 
better.  When  we  had  pulp  we  fed  three-fourths  of  a pound  of  cracked  corn  and  10 
pounds  of  pulp  daily,  with  from  1 to  2 pounds  of  hay.  When  the  pulp  had  all  been 
used  we  fed  If  pounds  of  grain  to  get  about  the  same  results.” 

The  value  of  pulp  at  the  factory  is  estimated  at  from  75  cents  to  $1.50  per  ton, 
but  those  who  have  used  it  quite  generally  believe  it  has  a higher  feeding  value 
than  its  composition  would  indicate,  owing  to  the  fact  that  it  exerts  a favorable 
influence  on  the  animal  system  and  to  some  extent  stimulates  digestion. 

The  product  has  been  kept  satisfactorily  through  the  winter  in  Nebraska  in  good- 
sized  piles  in  the  open  air.  Only  the  outer  crust  spoils  by  freezing  or  fermenting. 
In  foreign  countries,  however,  silos  are  usually  constructed  for  keeping  the  product. 

Encouragement  by  State  Bounties  and  Otherwise. 

Whatever  may  be  said  of  the  wisdom  of  the  policy  of  legislative 
encouragement  to  infant  industries,  a report  on  the  sugar-beet  industry 
in  this  country  would  not  be  complete  without  a statement  of  the  facts 
concerning  State  legislation  for  the  encouragement  of  this  industry. 

WHAT  THE  VARIOUS  STATES  HAVE  DONE. 

Nebraska. — The  first  State  offering  a bounty  under  which  money 
was  earned  by  manufacturers  of  sugar  from  beets  was  the  State  of 
Nebraska.  One  legislature  placed  the  bounty  on  the  statute  books ; 
the  next  one  refused  to  appropriate  money  to  pay  the  bounty  and 
repealed  the  law.  The  claim  for  bounty  was  then  taken  into  the  courts. 

Michigan. — In  1897  the  legislature  passed  a law  paying  1 cent  per 
pound  for  refined  sugar  manufactured.  The  act  appropriated  $10,000 
for  the  payment  of  bounties  earned,  and  provided  that  any  excess 
should  be  drawn  from  the  general  fund,  and  this  act  was  to  continue 
in  force  for  seven  years.  The  Michigan  Sugar  Company’s  factory  was 
built  and  drew  the  bounty  to  the  extent  of  the  appropriation  for  its  first 
year’s  run  and  put  in  a claim  for  the  balance  of  the  bounty  over  and 
above  the  appropriation,  and  in  addition  to  this  eight  other  factories 
were  built  and  operated  in  various  parts  of  the  State  during  the  year 
of  1899,  manufacturing  altogether  301,106,113  pounds  of  sugar,  entitling 
them  to  $301,106.13,  earned  as  bounty.  Seeing  this  big  demand  that 
was  going  to  be  made  on  the  treasury  of  the  State,  the  legislature 
undertook  to  amend  the  law,  giving  one-half  cent  per  pound  instead 
of  1 cent,  as  under  the  old  law.  The  governor  of  the  State  insisted 
that  the  law  should  be  amended  also  by  fixing  a limit  of  $25,000  as  the 
maximum  that  could  be  paid  to  any  one  factory.  This  was  not  done, 
and  the  governor  vetoed  the  bill.  This  left  the  old  law  paying  1 cent 
per  pound  as  bounty  for  sugar  in  force.  The  attorney-general  of  the 
State  rendered  an  opinion  to  the  auditor  that  warrants  should  not  be 
drawn  on  the  $200,000  appropriated  for  this  purpose,  claiming  in  his 
opinion  that  a bounty  is  not  a proper  expense  of  the  State  on  which  a 
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tax  could  be  predicated.  This  leaves  the  bounty  in  the  State  of  Michi- 
gan to  be  determined  by  the  courts. 

New  York. — This  State  pays  a bounty  of  1 cent  per  pound  on  sugar 
of  certain  grade  manufactured  in  the  State  from  beets  for  which  the 
farmers  have  received  $5  a ton  from  the  factory. 

Illinois. — The  last  legislature  passed  a bounty  law  giving  to  the 
manufacturers  who  make  a high  grade  of  refined  sugar  1 cent  per 
pound  on  condition  that  the  factory  pay  $5  to  the  farmers  per  ton  for 
beets.  The  bill  was  vetoed  by  the  governor  and  failed  to  become  a 
law. 

South  Dakota. — This  State  offers  a bounty  of  1 cent  per  pound  for 
manufacture  of  sugar  on  condition  that  the  factory  shall  manufacture 
at  least  2,000  pounds  per  day;  in  addition  it  offers  2 cents  per  gallon 
bounty  for  the  manufacture  of  molasses  and  sirup. 

Minnesota. — The  last  legislature  passed  a bounty  law  offering  1 
cent  per  pound  on  all  sugar  manufactured  in  the  State,  limiting  the 
total  amount  of  the  bounty  to  $40,000,  and  stipulating  that,  if  bounty 
be  earned  additional  to  this  amount,  the  $40,000  shall  be  distributed 
pro  rata  among  the  factories  participating  in  the  bounty  if  more  than 
one.  The  law  also  requires  that  the  factory  shall  pay  the  farmer  $4.25 
for  beets  in  order  to  participate  in  this  bounty.  The  governor  vetoed 
this  bill  and  the  legislature  passed  it  over  his  veto. 

Washington.— This  State  offers  a bounty  of  1 cent  per  pound  on 
refined  sugar  manufactured  in  the  State.  The  amount  of  bounty  that 
will  be  paid  by  the  State  is  limited  to  $50,000.  It  is  limited  to  product 
of  factories  the  construction  of  which  shall  be  completed  prior  to 
November  1,  1901.  It  is  to  continue  for  a period  of  three  years  from 
the  time  such  factories  shall  have  been  completed  and  in  operation. 
“This  act  shall  be  taken  and  considered  to  be  a contract  and  irrevoca- 
ble with  all  such  persons,  firms,  or  corporations  as  shall  complete  the 
erection  of  such  manufactory  or  manufactories  prior  to  November  1, 
1901.” 

Iowa. — The  governor  of  Iowa  in  a message  to  the  legislature  recom- 
mended that  beet-sugar  factories  should  be  exempt  from  taxation  in  the 
State  for  a period  of  ten  years,  and  such  legislation  was  enacted  by  the 
last  legislature. 

Other  States. — Bounty  legislation  has  been  recently  defeated  in 
the  States  of  Wisconsin,  Indiana,  and  Pennsylvania. 

v bonuses. 

The  establishment  of  the  beet- sugar  industry  in  this  country,  like  a 
great  many  other  industries — especially  the  creamery  industry,  has  had 
experience  with  the  bonus  hunter.  A beet-sugar  factory  can  be  capi- 
talized, and  built,  and  run  on  its  own  merits  at  a fair  profit  in  any 
locality  where  favorable  conditions  exist,  without  the  stimulus  of  a 
bonus  being  paid  by  the  local  parties.  This  statement  presupposes 
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that  the  trade  relations  between  this  and  other  countries  and  legislation 
affecting  the  same  shall  remain  as  they  are. 

In  visiting  the  various  sections  of  the  country  for  the  past  three 
years,  not  infrequently  have  I run  across  a local  organization  which 
was  considering  a proposition  from  some  promoter  who  offered  to  con- 
struct a factory  on  condition  that  a stipulated  sum  should  be  offered 
as  a bonus  for  constructing  a 300  to  500-ton  factory.  The  amounts 
demanded  have  ranged  from  $50,000  to  $200,000.  Sometimes  it  was 
stipulated  that  the  bonus  should  be  paid  in  cash;  in  other  cases  that 
it  should  be  paid  in  lands  for  the  factory  site  and  adjacent  thereto; 
and  in  still  other  cases  it  was  stipulated  that  the  amount  should  be 
paid  in  beets  to  be  furnished  the  factory.  I think  that,  if  a locality 
has  the  right  conditions  for  raising  sugar  beets  and  operating  a fac- 
tory, the  bonus  is  entirely  unnecessary. 

In  this  connection,  some  remarks  by  Mr.  O.  E.  Mitchell,  already  re- 
ferred to  in  connection  with  the  factory  at  Grand  Junction,  Colo.,  are 
pertinent : 

From  recent  experiences  I want  to  call  yonr  attention  to  what  I consider  a serious 
menace  to  the  beet  industry,  to  wit,  the  starting  of-  factories  in  localities  where 
there  is  no  intention  on  the  part  of  the  promoters  to  raise  any  beets  to  speak  of,  and 
the  idea  being  to  make  money  out  of  sale  of  lands  and  town  lots,  rather  than  from 
the  manufacture  of  sugar  from  beets.  If  these  schemes  are  carried  on  to  any  extent, 
there  will  soon  be  a number  of  factories  that  will  not  be  able  to  show  any  produc- 
tion of  sugar,  and  when  a person  honestly  attempts  to  interest  capital  in  new  and 
legitimate  beet-sugar  manufacturing  enterprises  he  will  have  these  failures  contin- 
ually thrown  up,  and  explanations  of  them  will  be  very  troublesome.  It  looks  now 
as  if  the  sugar-beet  business  was  getting  its  share  of  fakirs,  to  say  nothing  of  rash 
promoters  who  know  and  care  nothing  about  the  sugar  industry,  save  as  a means  to 
filling  their  own  pockets  with  bonuses,  and  worthless  stocks  and  bonds  which  they 
are  only  too  ready  to  unload  on  their  friends. 

Status  and  Prospects  of  the  Industry  as  Reported  by  the 
State  Experiment  Stations. 

I submit  herewith  reports  from  the  directors  of  the  various  experi- 
ment stations  throughout  the  United  States  on  the  progress  of  the 
beet-sugar  industry,  and  on  the  status  of  the  experiments  being  car- 
ried on  in  those  States  to  ascertain  the  condition  of  those  States  for 
growing  sugar  beets  and  for  manufacturing  sugar  from  them.  Requests 
for  reports  were  sent  to  all  of  the  State  experiment  stations  that  have 
been  actively  participating  in  these  experiments  for  the  past  few  years 
where  results  have  indicated  favorable  conditions,  and  where  efforts 
have  been  made  to  'stimulate  the  manufacture  of  sugar. 

Up  to  the  time  of  sending  jn  this  report  three  or  four  States  had. 
failed  to  forward  such  data.  If  any  of  them  are  not  represented  under 
this  head,  it  will  be  because  no  report  has  been  received. 

It  will  be  noticed  that  quite  a number  of  the  States  have  reported 
that  it  is  the  judgment  of  the  experiment  stations  in  those  States  that 
the  work  of  experimentation  has  been  completed;  the  experiments 
have  covered  a series  of  years ; the  results  have  all  been  published  in 
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the  State  bulletins;  they  have  shown  conclusively  that  such  States 
have  the  necessary  conditions  for  growing  sugar  beets  of  sufficient 
quality,  quantity,  and  purity  for  the  success  of  the  beet- sugar  industry. 
They  therefore  recommend  that  the  work  in  their  States  in  the  future 
should  be  confined  to  the  organization  of  companies,  interesting  capi- 
tal, and  educating  the  public  in  general  on  the  benefits  of  the  sugar 
industry  to  the  State.  The  reports  of  the  directors  follow : 

ARIZONA. 

Report  of  Prof.  R.  H.  Forbes,  director  of  State  Experiment  Station,  Tucson,  Ariz., 

March  8, 1900. 

Replying  to  your  inquiry  of  March  3,  I am  sending  you  the  advance  sheets  of 
our  last  bulletin  on  sugar-beet  experiments  for  1899,  which  contains  full  information 
on  the  topic  desired.  I also  send  you  our  bulletin  of  one  year  ago  on  the  same  sub- 
ject. The  work  has  all  been  done  in  Maricopa  County,  which  contains  the  largest 
agricultural  area  in  Arizona. 

No  factories  were  built  in  Arizona  during  the  past  year,  and,  so  far  as  I know,  no 
factories  are  as  yet  arranged  for.  The  probabilities  are  that  the  Upper  Gila  is  a 
more  favored  locality  for  beet  raising  than  any  other  part  of  Arizona,  and  the  station 
is  this  year  placing  a skilled  workman  at  this  point  for  the  purpose  of  finding  out 
what  there  is  in  this  supposition. 

No  bounty  is  provided  on  manufactured  sugar  in  Arizona. 

The  following  is  taken  from  the  bulletin  of  the  station : 

Report  by  Alfred  J.  McClatchie  on  sugar-beet  experiments  during  1899. 

The  experiments  with  sugar  beets  have  been  confined  during  the  past  year  to  the 
station  farm  near  Phoenix.  The  principal  object  in  mind  was  to  gather  data  upon 
the  irrigation  of  the  crop.  Other  points  involved  in  the  experiments  were  the 
determination  of  the  best  time  to  sow  the  seed,  the  definite  limits  of  the  season  of 
satisfactory  germination  of  the  seed,  the  best  time  to  harvest  the  beets,  and  the 
changes  that  take  place  in  the  beets  as  they  remain  in  the  soil  during  the  latter  part 
of  the  summer. 

AUTUMN-SOWN  PLATS. 

The  beets  sown  September  21,  1898,  were  harvested  March  30,  1899.  The  period 
from  November  1 to  February  10  had  been  unusually  unfavorable  for  the  growth  of 
any  kind  of  vegetables.  As  a result,  the  beets  had  not  attained  a proper  size  when 
the  warm  weather  of  spring  caused  them  to  begin  to  blossom.  The  experience  of  the 
past  two  seasons  shows  that  the  beets  started  before  the  cool  weather  of  December 
and  January  will  begin  going  to  seed  during  the  last  part  of  March  or  early  April, 
regardless  of  the  size  then  attained.  If  the  weather  during  the  five  or  six  months 
previous  to  that  time  is  not  too  cool,  a satisfactory  root  growth  will  be  made  before 
the  tendency  to  put  forth  blossoms  takes  possession  of  the  plants.  The  results  from 
these  autumn-sown  beets  were  as  follows:  Average  weight  of  beets,  8.3  ounces; 
yield  of  beets  per  acre,  7.9  tons ; per  cent  sugar  in  beets,  11.5 ; purity  coefficient,  79.3. 
If  the  beets  had  grown  to  the  size  they  did  during  the  preceding  more  favorable 
winter,  the  stand  was  sufficiently  good  for  satisfactory  tonnage.  While  waiting  for 
them  to  reach  a fair  size,  many  of  them  began  sending  up  seed  stems.  This  probably 
accounts  for  the  low  sugar  percentage. 

EFFECT  OF  TIME  OF  SEEDING. 

The  beneficial  effect  of  early  seeding  is  shown  in  the  results  from  plat  1,  sown 
January  18.  The  beets  of  this  plat  had  made  such  a growth  by  the  time  those  sown 
in  similar  soil  February  26  were  up  that  they  attained  a much  larger  size  before 
being  checked  by  the  hot  weather  of  June.  There  seems  to  have  been  no  other 
reason  for  the  yield  being  so  much  greater  than  in  plats  9 and  10,  for  example.  The 
important  point,  as  shown  by  the  result,  is  to  get  the  beets  started  as  early  as  prac- 
ticable, during  the  cool  weather,  that  as  much  growth  as  possible  may  be  made 
before  the  hot  summer  weather. 
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Tabular  record  of  plats. 


| Plat.  | 

Date  of  seeding. 

Date  of  first  irrigation. 

Date  of  second  irrigation. 

Date  of  third  irrigation. 

June  26. 

July  29. 

August 

10. 

Septem- 
ber 20. 

Average  weight  of 
beets  (ounces). 

I Yield  per  acre 
(tons). 

Per  cent  of  sugar 
in  beets. 

Purity. 

Average  weight  of 
beets  (ounces). 

Yield  per  acre 
(tons). 

Per  cent  of  sugar 
in  beets. 

'£* 

pH 

Available  sugar  per 
acre  in  pounds. 

Per  cent  of  sugar 
in  beets. 

>5 

pH 

Per  cent  of  sugar 
in  beets. 

Purity. 

1 

Jan.  18 

Mar. 

3 

Apr. 

10 

May  5 

14.0 

14.6 

12.7 

82.4 

18.5 

18.013.0 

84.5 

3,850 

12.7 

79.3 

10.4 

77.5 

2 

Feb.  13 

May 

7 





6.0 

5.  5 

14.2 

79.5 

6.4 

6.  515.0 

73.1 

1,235 

14.8 

75.4 

9.8 

68.6 

3 

do  . . . 

Mar. 

29 

May  30 



5.4 

4.8 

15.7 

88.5 

5.5 

5.  817.2 

80.2 

1,510 

15.2 

77.1 

13.0 

71.4 

4 

do  . .. 

do 

May  20 

June  23 

7.1 

7.3 

12.5 

77.5 

7.0 

7.  2114.3 

70.3 

1, 195 

15.1 

80.9 

12.  5 

70.2 

5 

....do  ... 

May 

8* 





7.1 

7.2 

15.2 

81.9 

7.0 

7.2115.9 

72.0 

1,415 

113.8 

72.5 

11.1 

62.4 

6 

Feb.  25 

May 

5 







8.9 

8.8 

14.7 

79.9 

9.6 

9.6116.0 

79.7 

2,  305 

14. 4 

75.6 

14.0 

79.0 

7 

do  . . . 

May 

20 

...... . 

. . . . 



8.8 

8.8 

14.9 

83.4 

8.9 

8.9  17.0 

83.5 

2,  61514.7 

77.8 

13.5 

75.0 

8 

do  ... 

May 

29 





8.9 

10.2 

11.9 

76.6 

9.0 

10.3  15.6 

,75.0 

2, 145 

12.3 

74.1 

11.4 

70.9 

9 

do  . .. 

May 

5 

June  15 



8.0 

10.9 

12.9 

84.9 

8.0 

11.014.9  74.3  2, 155 

i 14.  3 

78.7 

13.5 

74.4 

10 

do  . . . 

Apr. 

10 

May 

29 

June  15 

10.4 

10.4 

11.3 

,79.5 

11.0 

11.0  11.4)74.81,670 

18.2 

67.9 

12.0 

73.6 

Averages 

8. 46 

8.85 

13.6 

|81.  4 

9.1 

9.  75  15.  0 

-G 
—I  1 
JnD  I 

o 

© 

jl4. 0 

75.9 

12. 1 

72.3 

CALIFORNIA. 

Report  of  Prof.  E.  W.  Hilgard,  director  of  State  Experiment  Station,  Berkeley,  Cal. 


Success  has  been  marred  by  the  drought  during  the  past  season.  Quality  of  beets 
has  been  good,  but  quantity  has  been  deficient  by  30  to  60  per  cent.  Roots  assayed 
at  this  laboratory  ranged  from  10.9  to  22.7  per  cent  sugar  and  from  84  to  92  purity. 
For  results  of  analyses  in  years  past,  see  inclosed  tables. 

During  the  past  year  factories  at  Oxnard  and  Salinas  have  been  completed. 
Efforts  are  being  made  to  secure  factories  at  Sacramento,  Stockton,  and  Santa  Rosa. 

The  State  provides  no  bounties. 

The  experiment  station  is  not  in  a position  to  supply  data  regarding  yield  per 
acre  of  sugar  beets;  it  can  give  only  the  results  of  analyses  of  samples  sent  for 
examination. 

The  returns  from  counties  from  which  only  one  or  two  samples  were  received 
must  not  be  regarded  as  representing  the  best  or  even  average  results  attainable. 
In  many  cases  the  samples  thus  received  are  sent  by  growers  who  have  not  given  the 
proper  care  to  planting  or  subsequent  cultivation. 

The  following  tables  show  results  of  analyses  by  counties  of  beets  grown  in  the 
State  for  the  years  1895  to  1897,  inclusive : 


Results  of  analyses  of  beets  grown  in  California,  1895-1899. 
1895. 


County. 

Sugar. 

Purity  coefficient. 

No.  of 
samples. 

Maximum. 

Minimum. 

Average. 

Maximum. 

Minimum. 

Average. 

Modoc 

11. 76 

11.  76 

11.  76 

91.87 

91.87 

91.87 

1 

Butte 

11.29 

8.  89 

9.  74 

84.  25 

77. 12 

80.  26 

9 

Colusa : 

14.92 

9.  29 

12.  48 

91.  06 

74.  32 

85.21 

4 

Yuba 

17.  66 

11.  61 

14.  63 

88.  74 

87.  29 

88.  01 

2 

Sutter 

4. 90 

2.  33 

3.45 

52.90 

35.74 

45.  30 

3 

Sacramento 

6.10 

6. 10 

6. 10 

64.  86 

64.  86 

64.  86 

1 

Alameda 

16.  72 

6.  60 

11.  62 

92. 37 

58.  93 

81.75 

8 

San  Joaquin 

14.  88 

7.  68 

12.  28 

91.99 

69.  77 

86.  27 

9 

Tulare 

14.  98 

11.16 

13.  07 

91.  90 

87. 19 

29.  54 

2 

Merced 

15.  86 

12.  57 

14.  21 

87.16 

85.  51 

86.  33 

2 

San  Luis  Obispo 

15.  98 

10.  60 

13.  31 

89.  93 

74.  38 

83.  36 

14 

Ventura 

14.04 

6.  42 

10.21 

63.  30 

88.  50 

77.  07 

11 

Santa  Barbara 

20.  92 

16.  45 

18.  47 

92. 13 

77.  60 

84.  44 

5 

Los  Angeles 

19.  36 

8.  70 

12.  56 

92. 16 

75.  47 

85.  07 

1 
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1S96. 


Sugar. 


Purity  coefficient. 


County. 

Maximum. 

Minimum. 

Average. 

Maximum. 

Minimum. 

Average. 

11 

co 

17. 17 

11.  05 

12.  69 

92.  31 

74.  80 

81.  94 

8 

12.  20 

12.  20 

12.  20 

72.  62 

72.  62 

72.  62 

1 

18. 70 

13.84 

16. 84 

94.44 

91.65 

92.  76 

3 

13.  63 

2.  64 

9.52 

86. 11 

40.  61 

72.  35 

16 

14.  49 

11.  65 

13.64 

88.  77 

81.81 

84.  22 

6 

18.  08 

3.40 

12.  90 

90.  70 

31.48 

81.  76 

16 

14.  82 

14.  82 

14.  82 

78.  80 

78.  80 

78.  80 

1 

16.  69 

11.  54 

13.  81 

87.  78 

73.50 

82.  57 

12 

18.  98 

5. 18 

12.  85 

92.  61 

56.  26 

83.  67 

18 

17.  30 

14.  75 

15.  93 

86.50 

77.22 

82.36 

12 

1897. 

Yn]n  .. 

16.  50 

82.  30 

1 

36 

Pn.r.r’n.m  #vn  to 

20.  60 

7.  80 

15.30 

90.60 

71.  60 

84.  50 

Sonoma 

10.  70 

73.  50 

1 

Alameda ....... 

13.40 

89.  50 

1 

Santa  Cruz....... 

19.  40 

87.  00 

1 

Tulare  

11.90 

6.30 

8.  80 

76.  00 

65.  20 

68.  40 

5 

TC  firn  

6.  90 

53.  60 

1 

Los  Angeles 

17.  00 

10.  90 

14.10 

94.50 

71.  50 

82.  90 

64 

DLS9S. 

For  the  entire  State 

19.  80 

11.40 

15.  90 

94.  80 

71.  80 

84. 40 

20 

1899. 

For  the  entire  State 

22.  70 

14. 20 

17.00 

92.  80 

83.90 

88.70 

10 

INDIANA. 

Report  from  the  State  Experiment  Station,  Lafayette,  Tnd.,  C.  S.  Plumb,  Director. 

The  following  table  shows  in  detail  the  results  of  the  experiments  in  growing 
sugar  beets  in  Indiana  in  1899.  The  beets  were  grown  by  farmers  under  the  direc- 
tion of  the  station,  and  the  analyses  were  made  by  the  station.  The  results  are 
arranged  by  counties. 

Results  of  experiments  in  growing  sugar  beets  in  Indiana  in  1899. 


County,  and  name 
of  farmer. 


Adams  County:  Y. 

Linkler. 

Carroll  County : 

J.  Jackson 

Y.  C.  S.  Jordan. . . 
Cass  County: 

M.  F.  Grunels- 
packer. 

Do 

Clinton  County: 

Abner  Byers 

Chas.  E.  Wilson . . 


Post-office  of 
farmer. 


Magley 

Delphi 

Cutler 

Logansport . 

do 

Frankfort  .. 


Yariety  of 
beets. 


Kleinwanz- 

lebener. 

Zehringen  .. 
Mangold 

do 

do 

do 


Average  weight  of 
beets  in  ounces. 

Percent  of  sugar  in 
the  juice. 

Per  cent  of  sugar  in 
the  beet. 

Coefficient  of  purity. 

Class  of 
soil. 

Yield,  tons  per  acre. 

Date  of 
planting. 

Date  of 
harvest. 

10.5 

17.5 

16.6 

88.3 

Black . . . 

Apr.  26 

Oct.  18 

14 

11.5 

10.9 

80 

Sandv  - - 

22.7 

10.2 

9.7 

74 

Clay .... 

May  10 

Oct.  13 

16.8 

12.9 

12.2 

82.1 

do  ... 

21.7 

May  11 

Oct.  9 

16.1 

11.2 

10.6 

74 

Biack . . . 

20 

do  ... 

Do. 

19.9 

10.  6 

10 

79.7 

I Sugar- 

Apr.  26 

Nov.  8 

tree. 

,13.3 

11.6 

11 

00 

iri 

t- 

! Clay.... 

May  15 

Dec.  14 

Rossville 
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Results  of  experiments  in  growing  sugar  beets  in  Indiana  in  1899 — Continued, 


County,  and  name 
of  farmer. 


Daviess  County: 
John  W.  White- 
sides. 

Dekalb  County:  A. 

M.  Grogg. 

Fayette  County : Ott 
litter. 

Fountain  County : 
Ross  De  Haven. 
Grant  County: 

Winslow  Mar- 
shall. 

Do 

Hamilton  C Runty : 
John  Wilson. 
Harrison  County : 

Dr.  Delus 

D.  B.  Tabler 

Henry  County:  John 

Parker. 

Howard  County : 

W.  A.  Costiow . . . 

E.  H.  Kirkandall. 
Huntington  County : 

T.  E.  Hawkins. 

Jay  County: 

W.  F.  Hilffker  . . . 

David  Hoover  . . . 
Henry  McDonald 

Kosciusko  County : 
John  T.  Davisson  . . 
Lagrange  County : 
Herman  Sabrofsky . 
Lake  County : 

John  Latta 

P.  J.  Larson 

Richard  Fuller  . . 
Peter  K.  Love 

C.  B.  Benjamin. .. 
Frank  Dennis 

M.  J.  Allgrim 

Madison  County: 
Elvin  Gentry  ...... 

Marion  County : 

J.  A.  Hill 

Warren  L.  Phil- 
lips. 

Montgomery  Coun- 
ty : Reason  Heath. 
Noble  County:  S.  P. 
Simon. 

Ohio  County : Ben.H. 

Scranton. 

Perry  County : 

J.  J.  Wheeler 

Harden  C .L. Pyle . 
Pulaski  County : W. 

F.  Early. 

Randolph  County : 
Geo.  W.  Comer. 
Ripley  County:  Jos- 
eph Siefert. 
Shelby  County: 
W.  H.  Porter. 
Spencer  County: 
Tobe  Phipps. 


Post-office  of 
farmer. 

Variety  of 
beets. 

Average  weight  of 
beets  in  ounces. 

Per  cent  of  sugar  in 
the  juice. 

Per  cent  of  sugar  in 
the  beet. 

Coefficient  of  purity. 

Class  of 
soil. 

Yield,  tons  per  acre. 

Date  of 
planting. 

Date  of 
harvest. 

Corning 

Mangold 

8 

16.1 

15.3 

83.4 

Clay 

10.3 

May 

2 

Oct.  26 

W aterloo  . . . 

Klein  wan  z- 

17.8 

14 

13. 31 

82. 4 

Sand 

32.1 

Apr. 

29 

Nov.  21 

lebener. 

Columbia . . . 

Vilmorin  . .. 

7.2 

18.1 

17.2 

87.4 

Clay.... 

14.4 

Apr.  27 

Dec.  14 

Covington  . . 

Mangold 

12.7 

10.5 

10 

76.6 

Black... 

10.4 

June 

4 

Oct.  13 

Marion 

Kleinwanz- 

10.1 

15.3 

14.5 

86.4 

Black 

15.5 

June 

3 

Nov.  6 

lebener. 

sand. 

do 

Vilmorin  . . . 

12.2 

14.2 

13.  5 85. 5 

do  . . . 

8.7 

....do 

... 

Do. 

Sheridan  ... 

Kleinwanz- 

17.8 

12.8 

12. 1 80.  5 

Black.  . 

38.5 

May 

3 

Sept.  24 

lebener. 

1 

7.5 

11.9 

11.383.2 

Sandy 

Oct.  10 

ing. 

1 

loam. 

Black  Creek 

Zehringen . . 

11.2 

11.7 

11. 1 74.  5 

Clay.... 

16.6 

May 

1 

Nov.  1 

Lewisville . . 

Kleinwanz- 

10 

13 

12.3  80.2 

do  ... 

26.1 

May 

2 

Oct.  31 

lebener. 

1 

Kokomo 

Mangold 

13.6 

14 

13.  3 81.  4 

Sandy 

14.1 

Apr. 

17 

Oct.  13 

i 

clay. 

Oakford  

24.5 

10.  7 

10. 1 71.  8 

Sandy  . . 

May 

1 

Nov.  28 

River 

Zehringen  . . 

7.7 

18.7 

17.  7 82.  7 

1 

Clay .... 

13.1 

Apr. 

21 

Sept.  13 

Salamonia  . . 

Kleinwanz- 

19.4 

14.5 

13.7  81.4 

Black... 

16.2 

May 

9 

Oct.  13 

lebener. 

l 

Pennville. . . 

Mangold. . . . 

11.5 

17 

16. 1 84.  2 

Gravel . . 

10 

May 

16 

Oct.  30 

Powers 

Kleinwanz- 

10.5 

15.4 

14.  6 87.  3 

Black. .. 

27.2 

Apr. 

25 

Nov.  7 

lebener. 

Milford 

Mangold 

24.5 

12.9 

12.  2 78.  6 

| . 

Sand.... 

26.1 

Apr. 

28 

Nov.  18 

Seybert 

Zehringen  .. 

13.8 

12.9 

12.  2 77 

1 

Marsh  . . 

31.3 

May  25 

Oct.  7 

Shelbv 

8.4 

12.2 

1 

11  A 

Black 

Sept.  28 

sand. 

do 

7.  5 

13.  8 

'13. 1 84 

. . . .do 

Oct.  16 

10.  5 

14.  4 

is  7 on 

do 

Sept.  28 

Leroy 

Mangold 

16.8 

12.7 

1 12 

80 

Black 

25.2 

June 

3 

Dec.  12 

loam. 

do 

do 

26.2 

12.4 

11.  8 78 

do 

- - - . 

May 

28 

Nov.  16 

Shelby 

14.8 

12.7 

I12 

80.4 

Dark 

June 

25 

Dec.  12 

sand. 

do 

16.6 

12.6 

11  9 80  d 

Light 

June 

5 

Do. 

1 

1 

sand. 

Perkinsville 

Zehringen  . . 

14 

1-2.8 

12. 1 78 

j 

Sandy 

clay. 

May 

20 

Oct.  5 

1 Broad  Rip- 

Mangold 

12.8 

13.1 

12.  4 80.  3 

Sandy  . . 

13.1 

May 

2 

Nov.  28 

i pie. 

! 

Indianapolis 

Klienwanz- 

21 

13.1 

12.  4 84.  5 

Black... 

20 

May 

3 

Oct.  11 

lebener. 

Alamo 

do 

3.3 

9.8 

9.  3 70 

Sandy  . . 

May 

20 

Dec.  4 

Swan 

Vilmorin  . .. 

5.2 

15 

1 

14.  2 84.  5 

do  . . . 

June 

1 

Oct.  30 

Risingsun  . . 

do  ...... 

14 

12.7 

12 

81.4 

Sandy 

May 

18 

Do. 

dark" 

Rome 

Zehringen  . . 

9.4 

12 

11. 4 78 

Stiff  clay 

16 

May 

29 

Nov.  8 

Bristow 

Kleinwanz - 

2.6 

12.8 

12.179 

1 Sandy 

.... 

June 

3 

Do. 

lebener. 

clay. 

Medaryville 

do 

4.5 

14.4 

13.  7 87.  8 

Deep 

.... 

May 

13 

Oct.  9 

1 ■ 

muck. 

Spa  r t an- 

Vilmorin  . . . 

15.5 

13.3 

12.  6 80. 1 

Light 

19.6 

May 

18 

Nov.  8 

hurg. 

clay. 

Morris 

Mangold 

13.3 

12.2 

11.6  77.8 

Sandy  . . 

May 

7 

Nov.  2 

Morristown . 

Vilmorin  ... 

35.1 

10.7 

10. 1 75. 8 

do 

6 

Apr. 

28 

Oct.  13 

Rockport  . . . 

do 

9.8 

9.9 

9.  4 66. 4 

Dark  ... 

24.8 

May 

15 

Oct.  16 
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Results  of  experiments  in  growing  sugar  beets  in  Indiana  in  1899 — Continued. 


County,  and  name 
of  farmer. 

Post-office  of 
farmer. 

Variety  of 
beets. 

Average  weight  of 
beets  in  ounces. 

Starke  County : 

9.4 

Do 

son. 

do 

Vilmorin  ... 

2.9 

Do  

do 

Kleinwanz- 

7 

do 

lebener. 

7 

John  Hopp 

do 

Mangold 

16.  6 

Do 

do 

do 

16.9 

do 

16. 1 

Do 

do 

16.  9 

do 

15.  2 

Do 

do 

21.  7 

F.  C.  Teach 

12.  2 

Frank  Boryanck . 

North  Jud- 

16.4 

Do 

son. 

. . . .do 

19.  2 

Mike  Boryanck . . 

do 

Vilmorin  ... 

41.  4 

Ben  Flesliman  . . . 

do 

23.  8 

John  Spinner 

do 

Klein  wan  z- 

15.2 

D. M. Baldwin  ... 

Knox 

lebener. 
Zehringen  .. 

| 

15.  5, 

St.  Joseph  County : 

Adam  Moore 

Woodland  . . 

do 

16.4 

Chas.  L.  Stucky . . 

South  Bend. 

Kleinwanz- 

11.7 

Steuben  County : 
John  N.  Shove. . . 

Angola 

lebener. 
Vilmorin  ... 

14 

Jno.Hardenbrook 

Ray 

Kleinwanz- 

15.7 

Sullivan  County: 

Merom 

lebener. 
Vilmorin  . . . 

8.4 

Julius  Koester. 
Tippecanoe  County : 

Chas.  Marstellar. 

Lafayette. . . 

Klein  wan  z- 

16.4 

Do 

Do 

do 

lebener. 

Mangold 

Zehringen  . . 

14 

15.9 

Do 

Vilmorin  . . . 

14 

Station.  (See end 

of  list.) 

Tipton  County : 

Wm.L.  Berryman 
N.  F.  Ploughe 

Tipton 

Kempton  . . . 

Mangold 

10.5 

16.8 

Vermilion  County: 

David  Metzger. . . 
Vigo  County:  L.  G. 

Gessie 

Terre  Haute 

do 

do 

14 

18.2 

Heelman. 

Wabash  County: 

North  Man- 

Vilmorin . . . 

9.3 

Lavina  Smith. 

chester. 

Wells  County : 

Joseph  Brauer... 

Barbers  Mill 

do 

19.6 

Levi  Osborne 

Prospect 

Mangold 

10.9 

Whitley  County : 

Aaron  Marten  . . . 

South  Whit- 
ley. 

C oiumbia 

Vilmorin  ... 

20.3 

Reo  Johnson 

Klein  wan  z- 

14.5 

W.  F.  Bolinger  . . 

City. 

do 

lebener. 
Mangold 

19.6 

Tippecanoe  County: 

Experiment  sta- 

Lafayette... 

Vilmorin  . . . 

8.2 

tion. 

Do 

do 

Kleinwanz- 

14 

Do. 

do 

lebener. 
Mangold 

11.7 

Do 

do 

Zehringen  .. 

7.2 

Do 

do 

Vilmorin  ... 

12 

Do 

do 

Kleinwanz- 

6.4 

Do 

do 

lebener. 
Mangold 

8.5 

Do 

Zehringen  .. 

12.  2; 

! 1 

Per  cent  of  sugar  in 
the  juice. 

Per  cent  of  sugar  in 
the  beet. 

Coefficient  of  purity. 

Class  of 
soil. 

Yield,  tons  per  acre. 

Date  of 
planting. 

16.  8 

15.9 

85.  3 

14.7 

13.9 

87.5 

Velio  w 

8 

May  28 

sand. 

15.3 

14.  5,91 

do  . . . 

8 

do  ... 

15.5 

Id  7 Sfi  1 

12.9 

12.2 

83.7 

Sandy  .. 

May  9 

14. 

13.3 

84.3 

do  . . . 

12*’ 

....do  ...! 

12.4 

11.  8 

85.  5 

13. 1 

12.  4 

82* 

14 

13.  3 

87.  6 

12.  9 

12.2 

82.  6 

14 

13.  3 

87.  6 

15 

14.  2 

90.  4 

16.5 

15.7 

85  5 

11.  8 

11.  2 

82.  5 

12.5 

11.  9 

82.  7 

14.  8 

14 

81  3 

16.4 

15.6 

86.3 

Clay .... 

18 

May  15 

14.9 

14.1 

85.7 

Sand 

26.9 

May  1 

15.5 

14.7 

90.1 

Sand 

13.1 

June  1 

loam. 

15.3 

14.5 

80.5 

Clay 

26.5 

May  24 

12.4 

11.8 

81.5 

Black 



May  20 

loam. 

9.5 

9 

75.4 

Clay  and 

4 

May  15 

sand. 

10.8 

10.2 

75.5 

Yell  o w 

15.6 

do  . . . 

clay. 

12.612 

82.  9 

do  ... 

11.3 

do  ... 

12.4  11.8 

81.5 

....do  ... 

17.4 

do  . .. 

11 

10.4 

75.8 

do  . . . 

15.2 

do  ... 

11.  2 

10.  6 

67 

11.3 

10.7 

76.9 

Clay .... 

23.9 

May  22 

12 

11.  4 

80 

do  . . . 

May  6 

12.6 

12 

80 

Sandy  .. 

May  3 

12.8 

12.2 

80 

Clay 

22.5 

Apr.  25 

11.3 

10.7 

70 

Black . . . 

May  5 

15.1 

14.3 

82.5 

.... 

12.9 

12.2 

80.1 

Clay .... 

12.6 

May  6 

16.5 

15.7 

91 

Heavy 

11.1 

May  15 

clay. 

13.1 

12.4 

77 

Loam . . . 

32 

May  20 

15.3 

14.5 

94.4 

Dark 

9.5 

Apr.  29 

second 

bottom 

loam. 

12.812.1 

88.2 

do  . . . 

do  ... 

11.811.2 

84.2 

do  . . . 

12.7 

do  . . . 

16 

15.2 

94.7 

....do  ... 

13.6 

do  . . . 

14.914.1 

89.2 

do  ... 



do  ... 

13.  4 12.  7 

85.3 

do  ... 

.... 

do  ... 

13.512.8 

90 

do  . .. 

do  . . . 

14 

13.3 

87 

do  ... 

do  . . . 

Date  of 
harvest. 


Sept.  5 
Oct.  11 
Do. 

Oct.  3 
Oct.  12 
Dec.  2 
Oct.  12 
Dec.  2 
Oct.  30 
Nov.  2 
Nov.  30 
Nov.  3 

Nov.  17 
Nov.  16 
Dec.  2 
Dec.  7 

Dec  18 

Oct.  18 
Nov.  6 

Oct.  9 
Do. 

Oct.  12 


Oct.  4 

Do. 

Do. 

Do. 


Oct.  11 
Nov.  14 

Sept.  30 
Nov.  28 

Oct.  16 


Oct.  14 
Oct.  16 

Do. 

Oct.  27 
Nov.  28 
Oct.  27 


Oct.  26 

Oct.  27 
Oct.  26 
Oct.  27 
Oct.  26 

Oct.  27 
Oct.  26 
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Report  of  Prof.  C.  F.  Curtiss,  Director  of  State  Experiment  Station,  Ames,  Iowa. 

The  Iowa  Experiment  Station  has  conducted  experiments  in  growing  and  testing 
sugar  beets  covering  a period  of  about  ten  years  with  highly  gratifying  results. 
This  work  includes  tests  made  in  nearly  every  county  in  the  State  and  extending 
over  a wide  range  of  climatic  conditions.  It  is  safe  to  say  that  beet-sugar  produc- 
tion in  Iowa  is  no  longer  an  experiment  or  an  uncertain  proposition.  It  has  been 
clearly  demonstrated  that  the  State  is  eminently  adapted  to  practicable  and  profita- 
ble sugar  production.  Probably  a more  unfavorable  season,  for  the  proper  ripening 
of  the  crop  and  development  of  saccharine  matter  in  the  beet,  than  that  of  1898 
will  rarely  if  ever  occur,  owing  to  the  excessive  rainfall  during  the  autumn  season; 
yet  the  average  results  of  twenty  samples  taken  at  different  dates  from  the  station 
grounds  indicate  beets  of  superior  quality : 


Date. 

Per  cent 
of  sugar 
in  beets. 

Coeffi- 
cient of 
purity. 

October  15 . 

12.  58 

81.  50 

October  22 

12. 33 

81.23 

84.89 

October  29 

12.  88 

November  14 

13.  94 

85.93 
77.  58 

November  11 

12.  29 

The  foregoing  results  show  that  not  only  can  good  beets  be  grown  in  what  may  he 
termed  an  off  year  in  Iowa,  but  they  also  clearly  demonstrate  the  importance  of 
harvesting  the  crop  at  the  right  time,  which  generally  ranges  from  the  middle  or 
the  latter  part  of  October  to  the  first  week  in  November.  The  last  samples  were 
taken  after  the  late  rains  had  started  a new  growth  of  the  beets  and  caused  deterior- 
ation of  the  crop. 

The  results  of  testing  the  adaptation  of  Iowa’s  soil  and  climatic  conditions  in 
other  parts  of  the  State  have  been  equally  encouraging  where  right  methods  have 
been  practiced.  All  we  need  now  is  the  factories  and  a knowledge  of  how  to  grow 
the  beets  successfully. 

The  following  additional  report  is  made  by  James  Atkinson,  professor  of  agriculture : 

Twelve  years  ago  the  experiment  station  began  to  investigate  the  subject  of  growing 
sugar  beets  for  commercial  purposes.  Not  only  have  beets  been  grown  for  that  length 
of  time  on  the  station  grounds,  but  farmers  from  every  county  in  the  State  have  coop- 
erated with  the  station  by  growing  the  crop  and  sending  representative  samples  to 
be  tested.  A brief  summary  of  the  work  for  these  years  will  show  that  the  condi- 
tions throughout  the  State  are  favorable  to  the  growth  of  beets  of  superior  quality. 

During  1888  and  1889  only  6 samples  were  analyzed.  The  average  sugar  content 
of  these  was  12.38  per  cent  and  the  purity  coefficient  73.93.  During  the  next  four 
years  644  samples  were  analyzed.  Of  this  number  334  tested  above  12  per  cent  of 
sugar.  The  remaining  310  samples  were  below  the  standard,  but  in  the  majority  of 
cases  the  poor  quality  could  be  accounted  for  by  the  soils  being  improperly  prepared, 
the  crops  being  neglected,  or  the  beets  being  harvested  prematurely. 

In  1897  1,200  samples  were  analyzed  by  the  station  chemist.  These  were  sent  from 
88  counties.  Of  this  number  663  were  accompanied  by  a description  of  the  conditions 
under  which  they  were  grown  which  indicated  that  the  directions  sent  out  with  the 
seed  had  been  complied  with.  The  average  sugar  content  of  these  samples  was  13.07 
per  cent  and  the  purity  cofficient  77.40.  Of  these  samples,  290  contained  an  average 
sugar  content  of  14.51  per  cent.  The  variety  test  at  the  station  in  1897  is  given  in 
the  following  table : 

Variety  test  at  Iowa  station,  1897. 


Variety  of  beets. 

Sugar  1 
per  cent. 

Purity 

coeffi- 

cient. 

Schrieber 

15.09  I 

82.  23 

Original  Nleinwanzlebener 

14.72  1 

82.  62 

Pramaz  Blite . _ 

14.30 

81.60 

Zieman  

13.90 

79.  72 

Dippe.. 

13.83 

78.  81 

Vilmnrin  Tmproverl . 

13.32 

80. 11 

■ 
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Besides  varieties  the  experiments  of  1897  included  64  plots.  Fourteen  of  these 
gave  an  average  yield  of  22  tons  per  acre.  The  sugar  content  of  the  samples  taken 
from  the  64  plots  averaged  14.19  per  cent,  and  the  coefficients  of  purity  81.47. 

Since  the  publication  of  the  results  of  1897  it  seems  to  be  a settled  question  in  the 
minds  of  Iowa  farmers  that  the  conditions  of  the  State  are  favorable  to  the  produc- 
tion of  beets  of  superior  quality.  Since  that  time  there  has  been  little  demand  for 
seed,  and  the  work  during  1898  and  1899  has  been  largely  confined  to  the  station. 

Experiments  in  methods  of  culture  and  fertilizing  were  con  ducted  during  these  years. 
The  result  of  these  proved  beyond  doubt  that  a soil  that  is  capable  of  producing 
good  corn  will  also  produce  good  beets.  Representative  roots  were  taken  from  20 
plots  early  in  November  and  analyzed,  the  average  result  being  a sugar  content  of 
13.94  with  a purity  of  85.93.  The  poorest  sample  of  these,  which  was  taken  from  a 
soil  that  had  been  heavily  manured,  contained  12.33  per  cent  of  sugar. 

There  will  be  no  factories  built  in  the  State  to  care  for  the  1900  crop.  At  the  pres- 
ent time  3,500  acres  of  beets  are  contracted  for  to  be  delivered  at  the  Pekin  factory, 
Illinois,  and  the  St.  Louis  Park  factory,  Minnesota.  Should  this  venture  prove  suc- 
cessful there  will  in  all  probability  be  factories  established  at  Des  Moines,  Storm 
Lake,  and  Fort  Dodge  to  handle  the  crop  of  1901.  The  question  now  is  not  whether 
Iowa  conditions  are  suited  to  beet  growing,  but  whether  the  farmers  will  take  hold 
of  this  new  industry.  It  is  being  favorably  considered  in  localities  where  dairying 
is  engaged  in,  and  properly  so,  as  one  industry  is  but  tho  counterpart  of  the  other. 
Our  legislators  are  favorable  to  the  establishment  of  the  industry,  as  indicated  by  a 
bill  passed  by  the  house  exempting  sugar-beet  factories  from  taxation  for  a period 
of  years.  However,  the  idea  of  fostering  the  industry  by  a bounty  is  not  favorably 
considered  by  them. 

MINNESOTA. 

Report  of  Prof.  Harry  Snyder,  chemist  of  State  Experiment  Station,  St.  Anthony 

Park,  Minn. 

Beets  grown  for  our  beet-sugar  factory  last  year  were  in  every  way  fully  up  to  our 
average  reported  for  former  years.  The  station  made  comparatively  few  analyses  of 
last  year’s  crops,  and  the  results  have  not  as  yet  been  compiled.  We  have  at  present 
one  factory  in  the  State,  at  St.  Louis  Park,  built  in  1898.  1 know  of  no  localities 

where  factories  are  seriously  contemplated,  but  at  a number  of  places  interest  is 
taken  in  the  beet-sugar  industry,  and  there  has  been  some  discussion  in  regard  to 
building  a factory.  These  places  are  Albert  Lea,  Austin,  Mankato,  Winthrop,  St. 
Cloud,  Madison,  and  Dawson. 

MISSOURI. 

Report  by  H.  J.  Waters,  Director  of  State  Experiment  Station,  Columbia,  Mo., 

March  12,  1900. 

We  made  comparatively  few  experiments  with  the  sugar  beet  in  this  State  during 
the  season  of  1899,  with  results  similar  to  those  of  former  years. 

We  have  not  published  result  of  last  year’s  work,  but  it  will  not  differ  essentially 
from  that  of  former  years,  published  in  the  bulletins  sent  you. 

No  factories  have  been  built  in  this  State  during  the  past  year,  and  so  far  as  I 
know  no  arrangements  are  being  made  for  factories  in  the  future. 

No  State  bounty  is  offered  and  no  request  has  ever  been  made  upon  the  legislature 
for  this  aid. 

The  following  is  taken  from  the  printed  report  of  the  experiments  made  in  1898: 

A tabular  comparison  of  the  mean  results  obtained  by  the  Missouri  station  and  in 
the  laboratory  of  the  Department  of  Agriculture  in  1897  will  be  interesting : 

Results  of  analyses  of  heels  grown  in  Missouri  in  1897. 


Where  beets  were  analyzed. 

Total 
number  of 
samples. 

Average 

weight. 

Sugar  in 
juice. 

Purity 

coefficient. 

United  States  Department  of  Agriculture 

324 

Ounces. 

20 

Per  cent. 
11.7 

73.5 

Agricultural  Experiment  Station  of  Missouri 

301 

28 

11. 1 

74.9 

H.  Doc.  699 5 
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The  average  size  of  the  samples  received  at  Washington  was  smaller  than  that  of 
the  beets  analyzed  at  the  Agricultural  Experiment  Station  of  Missouri,  and  this  is 
doubtless  the  cause  of  the  slightly  increased  mean  percentage  of  sugar  obtained  in 
the  laboratorj^  of  the  Department  of  Agriculture.  A general  study  of  the  results 
obtained  leads  to  the  inevitable  conclusion  that  Missouri  is  not  very  favorably  situ- 
ated for  producing  beets  of  the  highest  quality.  It  is  possible  to  secure,  in  some 
instances,  results  which  are  exceptionally  favorable,  but  that  such  results  could  be 
secured  continuously,  and  from  season  to  season,  is  not  probable.  The  data  show 
that  the  whole  of  the  State  of  Missouri  belongs  in  the  same  category,  in  respect  to 
growing  rich  sugar  beets,  as  the  southern  parts  of  the  States  of  Ohio,  Indiana,  and 
Illinois.  Even  the  northern  counties  of  Missouri  are  too  far  south  to  give  best 
results.  It  is  evident,  however,  in  so  far  as  yield  is  concerned,  that  Missouri  is 
probably  the  equal  of  any  State  in  the  Union  for  growing  beets  of  fine  size  and  large 
tonnage  per  acre.  Unless  exceptional  conditions  favorable  to  manufacture  are 
found  in  the  State,  it  is  not  probable  that  the  sugar-beet  industry  will  gain  a foot- 
hold for  some  time  in  competition  with  the  more  favorable  localities. 

The  results  for  1898  may  be  summarized  as  follows : 

Sixty-nine  counties  out  of  114  furnished  samples. 

The  average  weight  of  the  beets  sent  to  the  station  was  24  ounces. 

The  average  percentage  of  sugar  in  the  juice  was  8.73;  in  the  whole  beet,  8.29. 

The  highest  percentage  of  sugar  in  the  juice  was  14.58,  from  Atchison  County. 

The  lowest  percentage  was  3.72  from  Montgomery  County. 

The  average  coefficient  of  purity  was  72.52. 

Only  five  samples  out  of  the  150  analyzed  showed  as  much  as  12  per  cent  of  sugar 
in  the  beet. 

MONTANA. 

Report  by  Prof.  S.  M.  Emery,  director  of  State  Experiment  Station,  Bozeman, 

Mont.,  March  19,  1900. 

Beets  did  as  well  as  usual  last  year.  I inclose  you  our  beet-sugar  bulletin.  I think 
that  it  will  cover  the  points  on  which  you  desire  information.  There  is  nothing  to 
prevent  the  production  in  Montana  of  the  sugar  supply,  judging  from  the  results 
obtained  by  us  in  our  investigations.  We  have  shown  23  per  cent  sugar,  and  in 
addition  we  can  begin  manufacturing  the  sugar  in  August.  I note  in  a recent  circu- 
lar from  Dr.  Wiley  that  he  advises  planting  as  early  in  the  spring  as  possible.  We 
have  feared  frosts  heretofore,  although  it  is  our  experience  that  the  frost  is  not  as 
injurious  to  vegetation  in  Montana  as  elsewhere,  and  am  sure  we  might  have  planted 
profitably  three  weeks  earlier.  This,  of  course,  would  have  a tendency  to  prolong 
the  season. 

Average  results  of  analyses  for  1897. 


Locality. 

Weight  of 
beets. 

Degrees 

Brix. 

Per  cent 
of  sugar  in 
juice. 

Purity  I 
coefficient. 

Montana  Experiment  Station 

Ounces. 
14.  8 

20.9 

J7. 1 

81.9 

Gallatin  V allej7 

23.  4 

18.  3 

14.  4 

76.4 

Livingston 

24.  7 

19.3 

14.5 

74.3 

Kali  spell 

32.  0 

18.  6 

14. 1 

76.2 

Missoula 

32.0 

17.0 

12.6 

73.6 
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Lab. 

No. 

Description. 

Weight 
of  beets. 

Degrees 

Brix. 

Per  cent 
of  sugar 
in  juice. 

Per  cent 
of  sugar 
in  beet. 

Purity 

coeffi- 

cient. 

780 

I.  D.  O’Donnell,  Billings 

Ounces. 

11 

21.5 

13.4 

12. 70 

62. 32 

781 

D.  R.  Thornber,  Chinook 

46 

19.5 

16.4 

15.  58 

84. 10 

782 

do 

47 

17.0 

12.8 

12. 16 

75.4 

830 

I.  D.  O’Donnell,  Billings 

18 

15.7 

11.3 

10. 73 

71.3 

831 

do 

17 

17.0 

11.5 

10.92 

67.6 

832 

Bitter  Boot  Stock  Farm,  Hamilton,  from 
experiment  station  seed 

45 

21.0 

16.6 

15. 77 

79.1 

833 

26 

21.3 

16.7 

15. 86 

78.4 

834 

do 

31 

22.5 

17.3 

16.  43 

76.8 

835 

do 

27 

22.3 

18.6 

17.  67 

83.4 

836 

Bitter  Root  Stock  Farm,  Hamilton,  seed 
bought  in  Chicago 

59 

14.9 

11.3 

10.  73 

71.0 

837 

do 

34 

16.8 

11.1 

10.  54 

66.1 

838 

do 

58 

17.2 

12.8 

12. 16 

74.4 

839 

--...do  

74 

14.2 

9.5 

9.  02 

66.9 

840 

Chas.  Gardner,  10-acre  farm,  Billings 

24 

13.5 

8.4 

7.  98 

62.2 

841 

do  

31 

15.4 

10.3 

9.  78 

66.8 

842 

do 

23 

16.5 

10.8 

10. 

65.4 

849 

H.  Buckhouse,  Missoula 

18 

23.4 

21.0 

20.  2§ 

91.0 

862 

Bitter  Root  Stock  Farm,  Missoula 

25 

20.1 

18.8 

17.  86 

93.5 

875 

J.  W.  Strevell,  Miles  City 

38§ 

25.1 

20.6 

19.  57 

82.0 

876 

do 

38i 

24.1 

20.2 

19.19 

83.4 

NEBRASKA. 

Report  by  T.  L.  Lyon,  acting  director  of  the  State  Experiment  Station,  Lincoln, 

Nebr.,  March  19,  1900. 

The  year  1899  was  not  a very  favorable  one  for  beet  growing  in  this  State,  owing  to 
a variety  of  causes ; the  rainfall  was  very  unequally  distributed,  and  at  some  places 
was  excessive,  as,  for  instance,  on  the  experiment-station  beet  field,  while  in  other 
portions  of  the  State  there  was  not  sufficient  moisture.  The  leaf-spot  disease,  the 
web  worm,  and  the  fall  army  worm  did  much  damage  through  the  past  summer. 
The  analytical  results  of  last  year’s  experiments  are  very  voluminous  and  it  would 
not  be  possible  for  us  to  send  these  without  incurring  a very  considerable  expense  in 
copying.  We  made  last  year  about  30,000  analyses,  of  which  588  were  of  beets  from 
different  portions  of  the  State.  We  have  not  yet  been  able  to  arrange  these  by 
counties  or  even  to  strike  an  average  for  the  State.  The  beets  raised  by  this  station 
for  experimental  purposes  average  about  11^  tons  to  the  acre,  with  a sugar  content 
of  about  12£  per  cent,  and  a purity  coefficient  of  79.  I would  say,  however,  that  our 
beets  suffered  greatly  last  year  from  excess  of  moisture,  and  from  the  leaf-spot 
disease.  A 500-ton  factory  was  built  at  Ames  by  the  Standard  Beet  Sugar  Company. 
Omaha  is  endeavoring  to  arrange  for  a factory  to  be  built  there  this  year,  with  some 
likelihood  of  success.  It  is  very  likely  that  the  Ames  factory  will  be  increased  to 
1,000  tons  capacity  in  the  near  future.  There  is  no  bounty  paid  in  this  State  at  this 
time. 

NEVADA. 

Report  by  Prof.  N.  E.  Wilson,  Chemist  of  the  State  Experiment  Station,  Reno,  Nev. 

The  following  table  shows  the  results  of  experiments  in  growing  sugar  beets  in 
this  State  for  analysis  at  this  station  from  the  beginning  of  the  present  decade  down 
to  the  close  of  1898.  The  data  are  arranged  by  counties  and  by  seasons.  It  will  be 
noticed  that  under  some  of  the  counties  given  in  the  table  no  record  appears  for 
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some  seasons.  This  results  from  the  fact  that  no  samples  of  beets  were  sent  in  for 
analysis  from  those  counties  for  those  years: 


Average  results  of  analyses  of  sugar  beets  grown  in  Nevada , 1891-1S98,  by  counties. 


County  and  season. 

Per  cent  1 
of  su- 
crose in 
the  juice. I 

Per  cent 

of  SU-' 

crose  in 
the  beets. 

Coeffi- 
cient of 
purity. 

Number 

of 

samples. 

Washoe: 

1291  

15.  29 
17.93 

14. 52 
16.  33 

84.08 
86.  65 

106 

164 

1892  

1893 

20.  58 

19. 55 

87.  27 

10 

1894  

13.24 
13.  74 

12.  58 

79.  34 

130 

10 

1895 

13.  05 

76.  85 

1896 

15.20 

14.  54 

6 

1897 

19.  96 

18.  72 

9 

1898 

18.  72 

17.  78 

85.35 

16 

Douglas : 

1891 

12.20 

11.59 

78. 35 

33 

1892  

13.70 
17.  45 

13.02 

86.  70 

6 

1898 - 

16.  57 

67.25 

3 

Lander: 

1891 

14. 12 

13.41 

79.  50 

13 

1897  

15 

14.25 

1 

Lyon : 

1891 

11. 16 

10.  60 

77.  23 

21 

1892 

9.  75 

9.26 

73.  77 

2 

1894 

14.  86 

14. 12 

69.  80 

17 

1897 

19. 30 

18.  34 

1 

Humboldt: 

1891 

14. 73 

14 

82.51 

12 

1893 

10.  43 

9.  91 

66.  58 

38 

1895 

14.  22 

13.  51 

72.  58 

7 

1896  . . . 

8.  02 

7.  62 

5 

1897  

17.  68 

16.  80 

5 

1898 

Elko: 

1891  

15.  48 

14.71 

80.  05 

6 

1892 

17.  80 

16.91 

89.  55 

3 

1893 

16. 07 

15.  26 

86.  41 

7 

Churchill: 

1891  

16.  49 

15.  66 

82.  85 

8 

1898  

13. 14 

12.  67 

78.  57 

3 

Storey:  1891 

9.  93 

9.  44 

69.  88 

3 

Rnrfil  a • 1892  

11.  85 

11.  26 

76.  43 

24 

■NT  vp-  1892 

- 

13.  67 
15.  67 

12.  98 

85.  63 

6 

Lincoln  : 1892 

14.  89 

86.  67 

3 

White  Pine: 

1897 

14.  70 

13.97 

1 

1898  

16.31 

15.  48 

3 

Esmeralda-  1897  _ _ 

17 

16. 17 

l 

Scattering ; 1 892 

16.  60 

15.  77 

87.45 

12 

NEW  MEXICO. 

Report  by  Prof.  Arthur  Goss,  Director  of  the  State  Experiment  Station,  Mesilla 

Park,  N.  Mex.,  March  20,  1900. 

In  the  sections  of  the  Territory  covered,  excellent  results  were  secured  in  the  sugar- 
beet  work  here  last  year  (1899).  Fewer  samples  were  analyzed  than  in  the  two 
years  previous,  the  principal  object  being  to  check  the  results  from  a few  localities 
in  the  Territory  where  the  best  results  had  been  secured  during  1897-1898.  The  fig- 
ures for  1899  entirely  confirm  the  results  of  the  two  previous  seasons.  There  are 
several  sections,  especially  in  the  northern  portion  of  the  Territory,  that  can  undoubt- 
edly produce  remarkably  high-grade  beets.  This  is  especially  true  of  the  locality 
around  Santa  Fe,  in  Santa  Fe  County,  and  the  Animas  Yalley,  in  San  Juan  County. 
The  average  results  from  these  two  places  for  the  past  three  years  are  as  follows: 
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Average  results  from  Santa  Fe  and  San  Juan  counties  for  1897,  1898,  and  1899 


Comity. 

Year. 

! Number 
of  sam- 
ples. 

Weight 
of  beets 
(pounds). 

Per  cent 
sugar  in 
beet. 

Purity 

coeffi- 

cient. 

Santa  Fe  . . 

1897 

i 

24 

1.  66 

14. 33 

79.6 

1898 

10 

1. 10 

17.  76 

82.1 

1899 

4 

.70 

18. 15 

82.5 

San  Juan.  - 

1897 

14 

2 

15.64 

81.3 

' 

1898 

10 

1.  20 

16.  77 

88.4 

1899 

8 

1 

1.47 

17.25 

81.2 

The  results  of  analyses  of  beets  grown  in  New  Mexico  in  1899  are  given  in  the 
following  table : 


Average  results  for  New  Mexico  in  1899,  by  counties. 


County. 

Number  of 
samples. 

Weight  of 
beets 
(pounds). 

Per  cent  of 
sugar  in 
beet. 

Purity  co- 
efficient. 

8flri  .Tnan  ..  ..  

8 

1. 47 

17.  25 
15.  53 

81.2 

TVf  ora,  . 

2 

1.34 

88.8 

Santa  Fe 

4 

.70 

18. 15 

82.5 

Sa,n  M i cm hi _ 

1 

1.25 

13.  78 

76.3 

Bernalillo 

1 

.69 

11.  88 

76.7 

Socorro - 

1 

1 

10.  83 

65.1 

Average  for  the  Territory 

17 

1.19 

16.  36 

80.9 

No  factories  were  built  in  the  Territory  last  year,  but  several  places  in  the  Terri- 
tory have  been  trying  to  secure  factories.  The  most  persistent  effort,  perhaps,  and 
probably  with  the  best  chance  of  success  in  the  near  future,  has  been  made  by  the 
Santa  Fe  people. 

The  Territory  pays  no  bounty  on  sugar. 

NEW  YORK. 

Report  by  J.  L.  Stone,  in  charge  of  beet-sugar  investigations  of  the  State  Experi- 
menting Station,  Ithaca,  N.  Y.,  April  30,  1900. 

Replying  to  your  inquiries  relating  to  the  sugar-beet  industry  in  New  York  State, 
I will  say  that  the  last  season  was  only  fairly  successful.  The  spring  conditions 
were  unusually  favorable  over  most  of  the  State.  The  seeds  were  planted  in  good 
season,  and  with  the  soil  in  fine  condition.  The  weather  was  unusually  favorable 
for  getting  the  crop  up  and  thinned  at  small  expense,  and  until  August  the  prospects 
for  a good  crop  were  flattering.  From  August  on,  one  of  the  most  destructive 
droughts  on  record  prevailed  over  much  of  the  State,  and  the  yield,  of  beets  was  very 
materially  reduced.  Owing,  however,  to  the  good  start  the  crop  had  received,  the 
average  yield  did  not  fall  below  that  of  some  other  seasons.  Doubtless  the  average 
cost  of  producing  the  crop  was  lower  than  ever  before,  for  most  of  the  growers  had. 
had  one  or  two  years’  experience  with  the  crop,  and  the  early  season  favored  getting 
it  in  fine  shape  at  little  cost.  It  is  therefore  to  be  presumed  that  from  a financial 
standpoint  the  result  to  the  farmers  was  even  more  satisfactory  than  in  previous 
seasons. 

The  following  table,  while  not  including  all  the  analyses  made  at  this  station  dur- 
ing the  last  season,  will,  I think,  answer  your  questions  as  satisfactorily  as  any  data 
I can  give.  The  “yields  per  acre”  are  the  average  results  obtained  on  19  farms, 
and  the  “sugar  in  beets”  and  “purity  of  juice”  on  24  farms,  each  growing  the  five 
varieties  side  by  side,  except  that  the  last-named  variety  was  not  reported  from  two 
of  them. 
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Varieties  of  beets  grown. 

Yields 
per  acre. 

Per  cent 
of  sugar 
in  beets. 

Coeffi- 
cients of 
purity. 

Sugar 
produced 
per  acre. 

Klein  wanzlebener 

Tons. 

11.  67 
11.14 
11. 10 

12.  20 
11.  30 

15. 16 

14.  07 

15.  65 
15.  01 
14. 19 

81.2 

79.9 

81.8 

81.3 

79.2 

Pounds. 
3,538 
3, 235 
3,  474 
3,  662 
3,  207 

Vilmorin 

Zehringen  

Mangold 

Biendorf  Elite  Klein  wan  zlebener 

General  average,  all  varieties 

11.48 

14.82  80.7  ; 

For  further  data  regarding  the  results  in  this  State  I refer  you  to  bulletins  143 
and  166  which  I forward  under  separate  cover.  You  will  find  the  general  conclu- 
sions stated  in  the  latter  on  pages  427,  431,  and  455. 

No  new  factories  were  built  in  New  York  last  season,  and  there  is  only  one,  I think, 
now  building,  that  of  Lyons,  in  Wayne  County.  A number  of  places  have  agitated 
for  factories,  but  I am  not  aware  of  any  where  a factory  is  assured.  The  climate  and 
much  of  the  soil  of  New  York  seem  to  be  well  adapted  to  the  growing  of  sugar  beets, 
but  the  farmers  seem  slow  to  take  hold  of  the  industry.  One  possible  explanation 
is  that  in  recent  years  tobacco,  cabbage,  potatoes,  and  products  for  the  canning  fac- 
tories have  paid  quite  well  and  the  farmers  prefer  to  stick  to  crops  with  which  they 
are  familiar  rather  than  to  risk  new  ones. 

The  State  pays  a bounty  of  1 cent  per  pound  for  the  finished  product  made  from 
beets  grown  in  the  State  for  which  the  farmers  have  received  at  least  $5  per  ton. 

The  following  extracts  from  bulletin  No.  166  of  the  State  station  show  the  cost  of 
producing  sugar  beets  in  the  season  of  1898  and  average  results  of  analyses  for  1897 
and  1898: 


COST  OF  GROWING  SUGAR  BEETS. 


One  hundred  and  fifty-two  farmers  planted  252  acres  of  beets  and  harvested  an 
average  of  14  tons  of  trimmed  beets  per  acre.  Arrangements  were  made  with  more 
than  100  farmers  to  keep  careful  records  of  the  number  of  hours  of  labor  of  teams, 
men,  or  boys  employed  in  growing  their  fields  of  beets.  Blanks  were  furnished  for 
keeping  the  data  and  making  reports.  They  were  instructed  to  charge  up  this  labor 
at  the  usual  price  in  their  localities.  Only  45  reports  complete  in  this  respect  have 
been  received.  The  figures  given  do  not  include  the  cost  of  seed,  fertilizer,  or  the 
use  of  land.  Of  the  45  farmers — 

4 report  the  cost  as  less  than  $25  per  acre. 

6 report  the  cost  as  between  $25  and  $30  per  acre. 

12  report  the  cost  as  between  $30  and  $35  per  acre. 

7 report  the  cost  as  between  $35  and  $40  per  acre. 

3 report  the  cost  as  between  $40  and  $45  per  acre. 

1 reports  the  cost  as  between  $45  and  $50  per  acre. 

4 report  the  cost  as  between  $50  and  $55  per  acre. 

2 report  the  cost  as  between  $55  and  $60  per  acre. 

5 report  the  cost  as  over  $60  per  acre. 

The  lowest  cost  reported  is  $10.20  per  acre,  the  highest  $83,  and  the  average  $38.15. 

Of  the  43  reports  in  which  the  cost  per  ton  is  given — 

9 place  the  cost  below  $2  per  ton. 

15  place  the  cost  between  $2  and  $3  per  ton. 

10  place  the  cost  between  $3  and  $4  per  ton. 

5  place  the  cost  between  $4  and  $5  per  ton. 

4 place  the  cost  above  $5  per  ton. 

The  lowest  cost  is  $1.41,  the  highest  $7.52,  and  the  average  $3.25  per  ton. 
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Season 
1897 — aver- 
age of  495 
samples. 

Season 
1898— aver- 
age of  496 
samples. 

Per  cent  solids  in  juice 

Per  cent  sugar  in  juice 

Per  cent  sugar  in  beet 

Coefficient  of  purity 

20. 75 
16. 91 
16.  06 
83.  50 

1 

Per  cent  solids  in  juice 

Per  cent  sugar  in  juice 

Per  cent  sugar  in  beet 

Coefficient  of  purity 

18. 30 
15.  29 
14.  53 
83.60 

A comparison  of  these  two  seasons  suggests  the  query,  why  so  much  difference  in 
the  two  cases?  Why  are  the  heets  so  much  richer  in  sugar  one  year  than  they  are 
another  year?  Several  causes  suggest  themselves  for  this.  There  is  a possibility 
that  the  quality  of  the  seed  this  year  was  not  quite  so  good  as  that  of  a year  ago. 
This  season  a few  new  varieties  were  tried  and  some  of  them  were  of  a poor  quality 
and  hence  tended  to  lower  the  general  averages  of  the  season’s  work.  The  tempera- 
ture of  the  two  seasons  varied  somewhat  and  this  probably  has  been  an  important 
factor  influencing  the  amount  of  sugar  produced  in  the  beets. 

It  is  thought  that  the  one  condition  that  had  most  to  do  with  the  decrease  of  sugar 
in  1898  was  the  difference  in  the  amount  of  moisture. 

NORTH  DAKOTA. 

Report  by  E.  F.  Ladd,  Chemist  of  the  State  Agricultural  College,  Fargo,  N.  Dak., 

March  13,  1900. 

The  experiments  for  the  year  1899  in  sugar-beet  growing  in  this  State  were  not 
wholly  satisfactory.  The  season  was  not  well  adapted  for  high  sugar  content,  but  I 
inclose  a copy  of  my  report  for  all  samples  that  were  analyzed,  just  as  the  same  will 
appear  in  the  forthcoming  annual  report  for  the  station. 

I am  not  able  to  arrange  the  data  as  you  request  by  counties,  but  have  them 
arranged  for  the  three  varieties  which  were  experimented  with.  As  to  the  yield  per 
acre,  I have  found  this  very  difficult  to  determine  from  the  reports  of  farmers  seed- 
ing on  such  a small  portion  of  ground,  and  therefore  I made  no  estimate  for  the  past 
year,  as  I did  not  consider  the  results  reliable.  In  1892,  in  bulletin  No.  5,  copy  of 
which  I send,  some  estimate  was  made  from  the  data  for  that  year.  I do  not  con- 
sider the  results  for  sugar  beets  grown  upon  the  station  farm  here  as  giving  any- 
thing sufficiently  accurate  on  which  to  base  a judgment.  This  soil  does  not  seem  at 
all  adapted  for  either  a large  yield  or  high  sugar  content. 

No  factories  have  been  built  in  this  State.  There  has  been  some  discussion  by 
parties  in  regard  to  locating  factories  in  various  parts  of  the  State,  but  nothing  has 
yet  been  done  that  would  indicate  the  likelihood  of  a factory  during  the  next  year 
or  two.  I believe,  however,  that  the  southern  and  western  part  of  this  State  is  well 
adapted  for  producing  sugar  beets  of  a high  content  and  of  sufficient  purity  to  make 
a factory  profitable  in  the  vicinity  of  Oakes,  in  Dickey  County. 

The  seed  furnished  by  the  Department  of  Agriculture  was  of  three  varieties,  Vil- 
morin’s  Improved  White  (2378),  Gehringen  (2379),  and  Mangold  (2884). 

The  following  table  shows  the  maximum,  minimum,  and  average  for  each  of  these 
varieties  and  number  of  samples  tested : 


Results  in  North  Dakota  in  1899. 


Item. 

Vilmorin’s. 

Zebringen. 

Mangold. 

Number  of  samples 

11 

12 

64 

Maximum  sugar  content 

. . . per  cent. . 

15.  64 

15.  90 

17.94 

Minimum  sugar  content 

11.  50 

10.  24 

7.70 

Mean  sugar  content 

do.... 

13.  96 

12.  55 

12.  85 

Coefficient  of  purity 

82 

81 

79 

72 


PEOGEESS  OF  BEET-SUGAE  INDUSTBY,  1899. 


The  year  has  been  generally  unfavorable  and  farmers,  in  sending  in  their  reports, 
state  quite  generally  that  the  season  was  not  favorable  for  best  results.  Again, 
often  the  ground  was  not  properly  prepared  nor  the  beets  well  cared  for  during  the 
summer. 

OHIO. 

Report  by  Chas.  E.  Thorne,  Director  of  the  State  Experiment  Station,  Wooster, 

Ohio,  March  13,  1900. 

In  Ohio  with  our  late  planting,  and  especially  upon  the  silty  soils  at  the  experi- 
ment station  at  Wooster,  it  has  been  almost  beyond  our  power  to  obtain  a fair  stand 
of  sugar  beets  in  any  season.  For  this  reason  we  are  now  distributing  beet  seed  for 
next  year’s  experiments,  900  pounds  in  all,  and  urging  that  the  planting  be  done 
early  the  present  season,  say  in  March  or  early  April,  in  order  to  avoid  the  baking 
effects  of  the  hot  sun  later. 

The  stand  of  beets  secured  by  experiments  in  Ohio  in  1899  was  very  poor.  While 
the  yields  of  beets  were  correspondingly  poor,  the  sugar  content  was  good  and  the 
purity  better  than  any  before  obtained  in  the  cooperative  experiments  in  this  State. 
The  summary  of  last  year’s  experiments  by  counties  and  by  sections,  with  a general 
analytical  summary  of  the  results  of  the  last  three  years  compared,  are  inclosed 
herewith. 

The  only  careful  work  that  has  been  done  at  any  time  as  to  the  yield  of  sugar 
beets  was  done  in  1898  and  published  in  our  Bulletin  99  herewith  mailed  you.  It 
will  answer  the  question  as  to  yield  so  far  as  it  can  be  answered,  and  further  data  by 
counties  for  the  last  three  years  are  included  in  the  inclosed  paper  and  Bulletins  90 
and  99. 

You  will  perceive  that  there  has  been  a constant  reduction  in  the  size  of  sample 
beets,  and,  under  favorable  weather  conditions,  an  increase  in  the  purity  of  the  beets. 

No  beet-sugar  factories  were  built  in  Ohio  last  year.  I am  informed  that  the  Con- 
tinental Beet  Sugar  Company  has  broken  ground  for  a factory  at  Fremont,  Sandusky 
County.  Of  this  company  it  is  stated  that  Mr.  G.  E.  Collings,  of  Cleveland,  is 
president,  and  Mr.  E.  H.  Dyer,  of  Cleveland,  secretary.  There  have  been  prepara- 
tions on  foot  for  a factory  at  Osborn,  Greene  County;  at  Coldwater,  Mercer  County, 
and  at  Deshler,  Henry  County.  Mr.  R.  R.  Dickey,  of  Dayton,  is  at  the  head  of  the 
Osborn  enterprise.  I am  not  informed  as  to  who  are  the  promoters  of  the  other  pro- 
posed factories.  It  seems  probable  that  the  next  factory  to  be  considered  in  Ohio, 
aside  from  the  one  at  Fremont,  will  be  located  in  northwestern  Ohio,  in  the  vicinity 
of  Toledo. 

No  bounty  is  paid  by  the  State  of  Ohio  on  the  manufactured  sugar. 

The  following  tables  are  from  the  publications  forwarded : 


Summary  of  analyses  of  beets  grown  in  Ohio  in  1899. 


County. 

Number  of 
samples. 

Average 
weight  of 
beets. 

Sugar  (su- 
crose) in 
beets. 

Purity  co- 
efficient. 

Adams  

1 

Ounces. 

20.0 

Per  cent. 
13.  9 

78.9 

90.4 

Allen 

1 

35.0 

16.5 

Ashtabula 

3 

20. 1 

13.  6 

81.4 

77.6 

Champaign 

2 

12.0 

13.8 

Clermont 

1 

22.0 

10.7 

73.8 

Clinton  _ 

2 

29.0 

11. 1 

75.0 

Columbiana 

3 

17.4 

12.8 

80.3 

Defiance 

4 

18.7 

12.4 

78.8 

Erie 

2 

21.5 

10.1 

72.3 

Franklin 

3 

8.7 

12.3 

76.4 

Fulton 

9 

28.6 

12.0 

79.2 

C-ea.ii  ga. 

5 

24.  0 

13.  0 

78. 1 

Greene 

7 

21.6 

12.1 

77.5 

Hancock.. 

4 

16.1 

15.0 

84.5 

Ha/rrlin __  

24.5 

12.5 

79.5 

Highland 

- 

2 

24.5 

8.9 

66.2 

73 
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Summary  of  analyses  of  beets  grown  in  Ohio  in  1899 — Continued. 


County. 

Number  of 
samples. 

Average 
weight  of 
beets. 

Sugar  (su- 
crose) in 
beets. 

Purity  co- 
efficient. 

Holmes 

1 

1 Ounces. 

28.0 

Per  cent. 
14.5 

77.3 

Lake 

3 

18.7 

13.6 

81.2 

Lucas 

15 

23.5 

12.8 

82.8 

Marion 

1 

24.0 

12.8 

82.8 

Medina 

1 

51.0 

13.9 

77.6 

Mercer 

4 

44.5 

10.8 

75.5 

Montgomery 

7 

19.0 

13.1 

80.7 

Muskingum 

3 

23.5 

9.8 

76.3 

Ottawa 

1 

19.0 

12.3 

78.3 

Paulding 

2 

29.5 

14.2 

86.0 

Putnam 

1 

35.0 

14.1 

88.1 

Sandusky 

4 

19.0 

13.9 

82.0 

Seneca  

1 

23.0 

14.0 

81.7 

Stark 

1 

26.0 

15.2 

82.0 

Summit 

7 

12.8 

13.1 

83.1 

Van  Wert 

1 

28.4 

9.2 

70.8 

Wayne 

24 

13. 1 

12.9 

82.4 

Wood 

1 

36.0 

11.7 

74.1 

Summary  of  analyses  of  beets  grown  in  Ohio  in  1898. 


Ashland 

Ashtabula . . . 

Auglaize 

Brown 

Champaign 

Clarke 

Clermont 

Clinton 

Columbiana  . 
Coshocton  . . 
Crawford  — 

Darke 

Defiance 

Delaware 

Erie 

Fairfield 

Fayette 

Franklin  ... 

Fulton 

Geauga 

Greene 

Guernsey  — 

Hancock 

Hardin 

Henry 

Highland 

Holmes 

Knox 

Lake 

Logan 

Lorain 

Lucas 

Madison 

Mahoning  . . 

Marion 

Medina 

Mercer 

Miami 

Montgomery 

Morgan 

Morrow 

Muskingum 

Noble 

Ottawa 

Paulding  ... 

Perry 

Pickaway... 

Portage 

Preble 

Putnam 

Richland  ... 
Sandusky . . . 

Seneca. 

Shelby 


2 

12.0 

12.5 

81.1 

11 

16.7 

12.2 

79.7 

2 

25.0 

10.6 

77.9 

2 

19.5 

10.4 

80.  1 

22 

17.4 

10.5 

76.9 

29 

18.8 

12.2 

77.9 

8 

18.6 

11.  3 

77.7 

1 

37.0 

7.4 

65.  0 

2 

19.0 

13.2 

80.4 

3 

22.7 

10.0 

76.3 

7 

28.4 

11.4 

78.6 

4 

15.5 

9.7 

75.8 

2 

14.5 

12.0 

81.4 

3 

19.3 

11.1 

78.8 

26 

22.0 

12.0 

80.5 

2 

12.5 

12.2 

78  8 

2 

46.0 

10.3 

75.9 

10 

21.0 

11.2 

76.5 

25 

22.4 

13.1 

83.0 

2 

27.0 

11.3 

79.0 

12 

20.0 

9.7 

74.2 

2 

20.0 

11.3 

77.7 

12 

20.4 

10.9 

78.7 

5 

29.4 

11.9 

78.9 

15 

26.7 

11.5 

79.6 

13 

8.9 

11.7 

78.6 

2 

15.5 

7.7 

73.5 

16 

17.2 

11.0 

78.6 

5 

12.2 

13.1 

82.4 

6 

16.0 

10.9 

77.6 

2 

19.5 

9.5 

71.4 

17 

32.4 

12.7 

81.7 

3 

20.3 

9.9 

75.3 

1 

14.0 

10.8 

78.6 

5 

30.2 

10.3 

74.6 

3 

13.3 

12.2 

78.8 

13 

33.0 

10.8 

74.3 

12 

24.4 

12.3 

81.5 

3 

21.0 

10.8 

78.6 

3 

26.0 

11.3 

74.1 

2 

11.0 

11.5 

77.1 

4 

17.2 

9.4 

* 73.0 

1 

23.0 

8.1 

71.5 

59 

28.8 

11.5 

77.0 

3 

19.3 

11.7 

77.7 

2 

22.5 

11.3 

80.2 

1 

16.0 

8.3 

75.0 

4 

15.7 

12.2 

81.5 

2 

23.5 

10.6 

78.1 

4 

33.5 

10.6 

78.7 

1 

31.0 

9.1 

72.2 

14 

31.8 

10.0 

75.5 

14 

34.2 

10.4 

77.4 

2 

24.0 

11.2 

78.1 

74 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899. 
Summary  of  analyses  of  ~beets  grown  in  Ohio  in  1898 — Continued. 


County. 

Number  of 
samples. 

Average 
weight  of 
beets. 

Sugar  (su- 
crose) in 
beets. 

Purity  co- 
efficient. 

Stark 

2 

Ounces. 
15.  0 

Per  cent. 
13.  0 

80.1 

77.3 
74.5 

74.3 
77.  7 

Summit 

30 

30.  6 

10.  3 

Tuscarawas 

3 

24.  3 

10.  6 

Union  

1 

7.0 

10.  2 

Van  Wert. 

8 

22.8 

11.4 

W ayiift  ..  

35 

18.  6 

11.  8 

81.7 

81.8 

Williams 

1 

48.  0 

12.4 

Wood 

4 

33.0 

12.6 

81.3 

Son  thorn  soot, inn  

51 

18.4 

10.9 

76.9 

MirlrJlo  soot, inn  _ 

153 

19.  6 

11. 1 

76.9 

78.7 

Northern  section 

294 

25.0 

11.6 

Entire  State 

498 

22.7 

11.4 

77.9 

Comparison  of  general  results  for  1897  and  1898. 


Section. 

Number  of 
samples. 

Average 
weight  of  beets. 

Sugar  in  beet. 

Purity  coeffi- 
cient. 

1897. 

1898. 

1897. 

1898. 

1897. 

1898. 

1897. 

1898. 

Southern  section 

67 

51 

Ounces. 

31.4 

Ounces. 

18.4 

Per  ct. 
12.2 

Per  ct. 
10.9 

75.3 

76.9 

Middle  section 

132 

153 

32.6 

19.6 

13.2 

11.1 

78.0 

76.9 

Northern  section 

355 

294 

29.2 

25.0 

13.6 

11.6 

79.4 

78.7 

WFole  State 

554 

498 

30.6 

22.7 

13.3 

11.4 

78.7 

77.9 

OKLAHOMA. 


Report  of  John  Fields,  Director  of  Experiment  Station,  Stillwater,  Okla.,  March 

19, 1900. 


The  reports  which  have  already  been  made  concerning  sugar-beet  growing  here 
cover  all  that  has  been  done.  We  did  no  work  in  1899.  The  results  have  been  such 
as  to  indicate  very  strongly  the  futility  of  attempting  to  grow  beets  for  sugar  here. 
No  factories  were  built  last  year,  none  will  be  built  this  year,  and  none  should  be 
built  in  the  future.  No  bounty  is  paid  on  the  manufacture  of  sugar. 

OREGON. 

Report  by  Prof.  G.  W.  Shaw,  Chemist  of  the  State  Experiment  Station,  Corvallis, 

Oreg. 

For  consideration  of  results  it  has  been  the  custom  in  former  publications  to  divide 
the  State  into  three  divisions,  eastern,  western,  and  southern  Oregon,  on  account  of 
the  wide  difference  in  climatic  and  soil  conditions,  and  the  same  plan  will  be  fol- 
lowed in  this  case. 

Details  and  individual  analyses  are  omitted  from  this  publication,  averages  only 
being  given. 

EXPERIMENTS  IN  EASTERN  OREGON. 

Union  County. — No  extensive  experiments  in  the  growth  of  beets  were  conducted 
in  this  county  inasmuch  as  previous  results  had  conclusively  demonstrated  the 
Grande  Ronde  Yalley  to  be  particularly  well  adapted  to  the  production  of  beets  for 
sugar,  as  a result  of  which  there  had  already  been  erected  the  first  sugar  factory  in 
the  State. 
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The  people  of  La  Grande,  and  indeed  of  the  entire  State,  have  much  to  congratu- 
late themselves  for  as  the  industry  is  one  of  the  most  important  in  the  Northwest 
and  is  hound  to  be  successful.  The  percentages  obtained  the  first  season  were  excep- 
tionally high  both  in  sugar  content  and  purity.  The  factory  books  show  the  per- 
centage of  sugar  to  have  been  15.6  for  the  entire  crop  and  the  coefficient  of  purity 
84.6,  which  is,  so  far  as  I am  able  to  ascertain,  higher  than  any  first-year  results 
obtained  elsewhere.  The  present  season  the  tonnage  was  more  nearly  normal, 
although  not  so  high  in  general  as  I think  it  will  finally  be  for  that  region ; the  cul- 
tivation cost  less  than  in  the  first  season,  because  the  farmers  understood  the  habits 
of  the  beet  better;  and  the  sugar  content  and  purity  were  both  excellent.  The  aver- 
age results  for  beets  delivered  to  the  factory  to  October  25  were  15  per  cent  of  sugar 
and  a purity  coefficient  of  82. 

Results  of  variety  tests , 1899. 


Y ariety. 

Number  of 
samples. 

"W  eight  of 
beets, 
grams. 

Per  cent  of 
sugar 
in  juice. 

Coefficient 
of  purity. 

Vilmorin  Tmprnvp.d  (Russian  grown)  . _ 

9 

431 

15.  7 

86 

86 

Kleinwanzlebener  (grown  by  Vilmorin) 

12 

275 

16.  7 

Zeringen  (grown  by  Strandes) 

12 

358 

16.  8 

86 

Vilmorin  French,  very  rich 

12 

370 

15.  8 

85 

Pit,7,9P,hlrfi’s  lSlitp, - 

9 

359 

15.  9 

84 

Seed  from  factory  (original  Kleinwanzlebener) 

12 

459 

18. 1 

86 

Schreiber’s  Elite 

12 

303 

17.5 

87 

Reviewing  the  results  of  18  other  analyses,  the  range  was  from  10.4  per  cent  sugar 
in  the  juice,  with  a purity  coefficient  of  69.7,  in  a beet  weighing  553  grams  (19.4  oz.), 
to  a maximum  of  21.3  per  cent  of  sugar  in  the  juice,  with  a purity  coefficient  of  90 
per  cent,  in  a beet  weighing  406  grams  (12.2  oz.).  The  average  for  the  county  was : 
Sugar  in  juice  15.8  per  cent,  coefficient  of  purity  83.2,  and  weight  446  grams  (13.4  oz.). 

Malheur  County. — Twelve  samples  were  analyzed  during  the  season,  with  the 


following  results : 

Beets  showing — 

14  to  15  per  cent  sugar  in  juice 1 

15  to  16  per  cent  sugar  in  juice 3 

16  to  17  per  cent  sugar  in  j uice 2 

17  to  18  per  cent  sugar  in  juice - 2 

18  to  20  per  cent  sugar  in  juice - 4 


The  average  results  of  the  analyses  of  beets  produced  in  Utah  in  1891,  1897,  1898, 
and  1899  are  given  in  the  following  table : 


Average  results  of  analyses,  by  years. 


Time  of  analyses. 

Number  of 
analyses. 

Weight  of 
beets. 

Per  cent  of 
sugar 
in  juice. 

Coefficient 
of  purity. 

1891  92  ..  

1 

Ounces,  j 

20.  20 

84.9 

1897  98,  by  station 

12 

18 

17. 17 

90.8 

1897  98  by  Utah  Sugar  Company  

15 

20 

16. 10 

84.1 

1898  99  hy  station  - 

12 

17  1 

16.9 

87.1 

There  is  plenty  of  land  suitable  for  beet  culture  in  this  region,  and  were  it  not 
for  the  fact  of  a sparse  population  it  would  be  a most  excellent  point  for  the  loca- 
tion of  a factory.  Unless  a larger  population  can  be  brought  here,  beet  culture  will 
be  out  of  the  question.  If  this  difficulty  could  be  overcome  there  would  be  no 
better  place  in  the  State  for  a factory.  There  is  abundance  of  water  and  land,  it  is 
near  excellent  lime  quarries,  and  fuel  can  be  readily  obtained. 
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WESTERN  OREGON. 

Many  beets  were  analyzed  from  western  Oregon,  mainly  from  the  Willamette 
Valley.  The  results  are  given  below.  These  are  classified  by  counties  and  show 
the  average  for  each  county : 


Average  results  in  western  Oregon  for  1899. 


County 

Number  of 
analyses. 

Weight  of 
beets, 
grams. 

! Per  cent  of 
1 sugar 
! in  juice. 

Coefficient 
of  purity. 

Benton 

3 

691 

13 

82.9 

Clackamas 

9 

390 

17 

86.8 

Coos 

1 

545 

13.8 

85.7 

Douglas 

15 

852 

14.8 

86.2 

Lane 

12 

474 

14.9 

86.1 

Lincoln 

7 

604 

14.6 

86.9 

Linn 

21 

554 

14.5 

88.3 

Marion 

6 

703 

14 

82.9 

Multnomah 

TO 

556 

14.8 

86.6 

Polk 

2 

595 

11.8 

84.3 

Tillamook 

3 

377 

17.3 

90.6 

Washington 

4 

413 

15.3 

87.6 

Yamhill 

12 

564 

14.3 

82.2 

Of  the  105  analyses  reported  for  western  Oregon,  97  show  above  12  per  cent  sugar 
in  the  juice,  74  above  14  per  cent,  and  35  above  16  per  cent.  The  average  of 
all  analyses  for  the  season  for  western  Oregon  was,  14.8  per  cent  sugar  in  juice, 
purity  coefficient  85,  weight  of  beets  425  grams  (14.87  oz.).  Results  obtained  other 
years  are  as  follows : 


Average  results  in  western  Oregon  informer  years. 


Year. 

Number  of 
analyses. 

Per  cent  of 
sugar 
in  juice. 

Coefficient 
of  purity. 

Season  of— 

1891 

81 

13.7 

14.7 
15. 1 

77.9 

81.7 

85.6 

85 

1892  

41 

1897  

115 

1898  

105 

14.8 

The  Willamette  Valley  is  much  handicapped  by  having  a soil  which  is  generally 
too  clav-like  for  beet  production  for  sugar  purposes.  Rains  also  are  very  likely  to 
occur  just  about  the  time  beets  mature,  thus  rendering  a successful  harvest  very 
uncertain.  Beets  grown  in  the  soils  of  Willamette  Valley  have  a great  tendency  to 
throw  out  many  root  hairs  and  branching  roots,  even  with  good  cultivation.  This, 
in  addition  to  the  sticky  nature  of  the  soil,  would  render  it  almost  impossible  to 
properly  wash  beets  delivered  at  the  factory.  These  facts,  taken  together  with  that 
of  lack  of  a cheap  lime  supply,  enforce  the  conviction  that  it  is  not  wise  to  advo- 
cate the  establishing  of  sugar  factories  in  this  portion  of  the  State. 

SOUTHERN  OREGON. 

Jackson  County. — Forty-six  samples  were  analyzed  from  this  county.  The  re- 
sults ranged  from  10.9  per  cent  sugar  in  the  juice,  with  a purity  coefficient  of  69.4 
to  20.2  per  cent  sugar  in  juice,  with  a purity  coefficient  of  86.  The  weight  of  beets 
ranged  from  9.5  ounces  to  54  ounces.  The  beet  giving  the  lowest  results,  however, 
could  not  be  considered  mature.  Of  the  46  analyses  made,  40  showed  over  12  per 
cent  of  sugar  in  the  juice,  23  showed  over  15  per  cent,  21  showed  over  16  per  cent,  and 
14  over  17  per  cent.  The  average  for  the  county  was  15.8  per  cent  sugar  in  juice, 
with  a purity  coefficient  of  83.8;  weight,  547  grams  (19.1  oz.). 
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The  following  table  allows  the  average  results  obtained  from  analysis  of  beets  pro- 
duced in  this  county  in  former  years : 

Average  results  obtained  in  Jackson  County  in  former  years. 


Year. 

Number  of 
samples. 

Average 

weight. 

Per  cent  of 
sugar 
in  juice. 

Coefficient 
of  purity. 

1891 

3 

Grams. 

275 

18.9 

80.  99 

1892 

1 

783 

15 

84.74 

1897 

60 

437 

15.4 

81 

1898 

46 

546 

15.8 

83.  80 

When  these  results  are  considered  in  connection  with  the  fact  that  all  the  condi- 
tions for  maintaining  a factory  exist  in  the  immediate  vicinity,  as  shown  in  Bulle- 
tin 53,  I feel  confident  that  there  is  no  better  location  for  a factory  to  be  found  than 
exists  in  Jackson  County.  The  people  of  that  section  of  the  State  should  recognize 
the  importance  of  this  great  industry  and  take  steps  toward  securing  the  location 
of  a sugar  factory  in  their  midst. 

No  factories  were  erected  in  the  State  last  year.  Newberg  is  arranging  for  the 
erection  of  a factory  next  year.  Medford  is  hoping  to  interest  capital  in  a most 
excellent  locality.  The  State  pays  no  bounty. 

PENNSYLVANIA. 

Report  by  Prof.  Henry  P.  Armsby,  Director  of  State  Experiment  Station,  State 

College,  Pa.,  March  13,  1900. 

I take  pleasure  in  forwarding  you,  under  another  cover,  copy  of  our  latest  bulletin 
upon  the  growing  of  sugar  beets  in  this  State,  giving  the  results  for  1899,  averaged 
by  counties.  I do  not  know  of  any  factories  having  been  built  in  the  State  last  year 
nor  that  any  are  in  contemplation  in  the  near  future.  This  State  pays  no  bounty  on 
the  manufacture  of  sugar. 


The  following  table  shows  the  number  of  samples  received  from  each  of  thirty- 
three  counties,  and  the  average  results  for  each  county : 


Summary  of  results  by  comities  for  1899. 


No. 

County. 

Yield  per 
acre,  tons. 

Average 
weight  of 
beets. 

Per  cent  of 
sugar  in 
beet. 

Coefficient 
of  purity. 

Number 
of  tests. 

1 

2 

A rlnms  

7.50 
19. 16 

12.91 

81.4 

67 

4 

Armstrong 

1.  56 

12.  05 

80.3 

3 

Beaver 

18. 16 

1.  66 

8.3 

71.3 

1 

4 

Berks 

11.83 

74.7 

1 

5 

Rra.d  ford 

13.  57 

1.02 

13.  33 

82.1 

5 

6 

Bucks 

25.18 

1.  50 

12. 32 

82.6 

5 

7 

Center 

4.68 

.39 

14.  22 

90.9 

75 

6 

8 

9 

10 

Chester 

21. 13 

3.  46 

11.  23 

2 

Cumberland .. 

9.24 

12.  08 

82 

236 

Cra.wfnrd 

25.35 

1.5 

13.  32 

80.4 

9 

11 

Columbia - 

12.  77 

79.8 

1 

12 

Tianphin ..  

11.42 

84.4 

2 

13 

Erie 

23.  85 

1. 13 

14.  35 

84.7 

3 

14 

Franklin  

8.  74 

12. 47 

80.3 

71 

15 

En  1 ton  _ . . .. 

12.3 

81 

2 

16 

Jefferson 

35.  24 

1.68 

12.  53 

81.4 

11 

17 

Lawrence 

9.08 

1.37 

13.  68 

89.4 

1 

18 

Lancaster 

14.43 

.94 

10.  85 

80.2 

15 

19 

Lebanon 

5. 18 

1.  78 

13.  82 

78.8 

1 

20 

Luzerne 

31.40 

1. 17 

13. 18 

84. 45 

7 

21 

Lycoming 

14.63 

87 

2 

22 

IVfontioromory  . . . ... 

21.28 

2.  26 

9. 17 

74.1 

1 

23 

Northampton  _ _ _ 

12.  96 

1.98 

9.  36 

70 

13 

24 

Perry  

5.  01 

13. 17 

82.2 

1 

25 

Potter . 

14.97 

1.05 

13.83 

83.3 

2 
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Summary  of  results  ~by  counties  for  1899 — Continued. 


No. 

County. 

Yield  per 
acre,  tons. 

- 

Average 
weight  of 
beets. 

Per  cent  of 
sugar  in 
beet. 

Coefficient 
of  purity. 

N umber 
of  tests. 

26 

27 

28 

Susquehanna 

17.  23 

.52 

13.7 

77.  7 

1 

Schuylkill 

6.  55 

. 18 

15.  05 

95. 1 

2 

Tioga 

28.60 

1. 19 

14.  06 

83.9  ! 

1 

29 

30 

Union  _ 

6.  05 

. 44 

11. 12 

73. 6 j 

1 

Yenango 

6.  34 

1.  09 

15. 19 

98. 1 i 

1 

31 

32 

33 

W arren 

15.43 

88 

1 

\\r  estmoreland 

11.  54 

77.5  i 

2 

York 

12.  81 

83.7 

State  average 

15.  63 

1. 33 

12.  66 

81.8 

Undoubtedly  there  are  many  instances  in  which  the  beets  were  harvested  too 
early  to  give  the  best  results  as  to  quality.  This  applies  especially  to  Adams, 
Franklin,  and  Cumberland  counties.  4 

The  only  decidedly  adverse  results  were  obtained  in  Lancaster  and  Northampton 
counties,  and  in  the  case  of  the  former  it  should  be  noted  that  the  results  differ 
materially  from  those  of  1897. 

SOUTH  DAKOTA. 

Report  of  Prof.  J.  H.  Shepard,  Director  of  State  Experiment  Station,  Brookings, 

S.  Dak.,  March  10,  1900. 

The  station  has  discontinued  experimenting,  believing  that  we  have  proven  the 
proposition  that  sugar  beets  will  do  very  well  indeed  in  this  State.  I have  no  fur- 
ther reports  to  make  you,  but  thinking  that  perhaps  you  might  not  have  our  bul- 
letins at  hand,  I have  made  a collection  of  those  on  sugar  beets,  which  I forward  you. 

The  following  quotations  from  the  bulletin  for  1899  cover  the  results  of  the  year’s 
experiments  in  South  Dakota: 

It  was  deemed  best  to  confine  the  work  to  a few  localities  rather  than  to  send  the 
seed  promiscuously  over  the  State.  Preferably  those  localities  were  selected  which 
had  been  making  efforts  toward  securing  sugar  factories. 

In  pursuance  of  this  policy  five  points  were  selected,  viz:  Aberdeen,  Huron, 
Yankton,  Sioux  Falls,  and  Brookings.  Committees  were  selected  in  each  locality 
and  advised  to  organize  and  to  make  united  efforts  to  obtain  the  commercial  data 
required.  In  each  place  the  committee  elected  a president  and  secretary  and  entered 
upon  the  work  with  hearty  good  will. 

The  instructions  sent  out  were  quite  full  and  complete,  varying  but  little  from 
those  issued  in  previous  years.  It  was  urged  upon  the  committee,  however,  that 
the  seed  should  be  sown  thickly,  in  rows  20  inches  wide,  and  the  beets  were  to  be 
thinned  to  a distance  of  from  6 to  8 inches  in  the  row. 

Taking  all  things  into  consideration,  it  would  seem,  then,  that  we  have  reached  the 
limits  of  useful  experimentation.  The  samples  received  at  the  station  this  year 
were  more  satisfactory  than  those  received  in  previous  years.  In  fact,  in  one  or  two 
instances  only  were  parties  requested  to  send  a second  sample.  There  is  one  thing 
concerning  the  sampling  which  should  be  taken  into  consideration,  and  that  is,  the 
selections  were  not  made  by  experts,  but  by  the  farmers  themselves,  who  certainly 
had  no  means  of  judging  their  richness  and  fitness  for  sugar-making  purposes. 

Summary  of  results  from  the  jive  experiment  localities. 

ABERDEEN. 


Name  of  grower. 

Per  cent  of 
sugar. 

Coefficient 
of  purity. 

Tons  per 
acre. 

Cost  per 
acre. 

Thos.  E.  Williams 1 

20.  70 
19. 10  | 

92. 05 

14.00 

$25. 95 
28. 30 

Robert  Owen 

93. 17 

12.  40 

J.  E.  Hickenbotbam 

16.70 

93.  30 

22.  40 

40.  70 

R.  S.  Roe 

20.  60  ! 

94 

18.  20 

38. 80 

Average 

19.27  , 

93.13 

16.  75 

33.  43 
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HURON. 


Name  of  grower. 

Per  cent  of 
sugar. 

Coefficient 
of  purity. 

Tons  per 
acre. 

Cost  per 
acre. 

Smith  & Miller  

16. 10 
16. 70 

17.  30 
19.  60 

18.  40 
18.  90 

79.  70 
81.  86 
82 

85.  83 
85.  98 
83.  21 

32. 90 
14.  90 
12.  50 

6.  50 

7.  08 
6.  80 

$41. 82 
27. 15 
20.  90 
19. 10 
27. 70 
31.  29 

Do  

Do  

Do  

Do  

C A.  Sauer  

A vpirn.gp.  _ _ _ _ 

17.  83 

83.  09 

13.44 

27. 99 

YANKTON. 


Geo  E.  Whiting 

20.  00 
20.  50 
16. 40 
19.  50 

91.74 
93. 10 
89. 16 
90.  70 

9.  60 
22.  30 
14.  20 
11.  80 

$48.  00 
48.  58 
34.  70 
34.  60 

Fred  .T n.enh  

E G Ed  gerton 

Torger  Nelsen 

Average 

19. 10 

91.17 

14.  47 

41.47 

SIOUX  FALLS. 


N.E.  Phillips 

18.  20 

88.  78 

17.  00 

$35.  65 
50.  93 

.Tnjrn  frriffiths 

17.  50 

86.  21 

23.  50 

Average 

17.85 

87.49 

20.  25 

43.  29 

BROOKINGS. 


E.  C.  Chilcott 

21.20 
17.  90 
16.  60 
16.  90 

93.00 
88.  74 
88.  70 
88.40 

11.40 
22.  50 
20.  40 
12.  20 

$53.  77 
40.  25 
37. 10 
37.  00 

G.  W.  Roe 

Hogan  Anderson 

R.  N.  Crawford. 

Average 

18. 15 
18.44 

89.71 
88.  91 

16.  62 
16.  30 

42.03 

37.64 

Average  for  State  

UTAH. 


Report  of  Luther  Foster,  Director  of  State  Experiment  Station,  Logan,  Utah, 

March  12,  1900. 

The  past  year  was  the  most  successful  with  both  beet  growers  and  factory  people 
since  the  industry  was  started  in  the  State.  The  Lehi  factory  made  a dividend  of 
12^  per  cent,  and  stock  was  sold  at  40  per  cent  above  par.  Some  Ogden  factory  stock 
sold  at  a much  higier  figure.  The  Lehi  factory  with  its  branch  plant  used 
over  52,000  tons  of  beets,  and  the  Ogden  factory  a proportionately  large  amount. 
The  station’s  cooperative  experiments  were  confined  to  Sanpete  and  Sevier  counties, 
and  the  results  show  that  beets  of  as  good  quality  as  those  grown  in  the  vicinity  of 
Ogden  and  Lehi  can  be  produced  in  that  locality. 

The  analj7tical  results  of  last  year’s  work  are  contained  in  Bulletin  No.  63,  which 
will  be  forwarded. 

On  page  110,  Bulletin  No.  59,  are  given  the  results  of  five  years’  work,  to  which 
may  be  added  those  for  1899. 

During  the  past  season  the  Lehi  factory,  at  an  expense  of  about  $250,000,  built  a 
branch  establishment  at  Springville,  where  the  juice  is  extracted  and  from  there  it 
is  conveyed  to  their  main  factory  by  means  of  a pipe  line.  This  was  completed  in 
time  to  handle  the  crop  of  1899. 

The  same  company  has  arranged  for  the  building  of  another  similar  branch  at 
Sandy,  in  Salt  Lake  County,  about  10  miles  from  Salt  Lake  City.  This  will  be  com- 
pleted in  time  to  handle  the  crop  of  1900. 
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As  a result  of  experiments  in  Sanpete  and  Sevier  counties,  a company  has  been 
organized  which  proposes  to  have  a factory  ready  to  handle  the  crop  of  1901.  Their 
plan  is  to  locate  the  main  factory  at  Gunnison,  a town  near  the  junction  of  the 
Sanpete  and  Sevier  rivers,  with  branch  factories  in  each  of  these  river  valleys,  at  a 
distance  of  about  20  miles  from  the  main  factory.  The  matter  of  building  a factory 
is  still  agitated  in  Cache  County.  Some  stock  has  been  subscribed,  but  not  a suf- 
ficient amount  to  secure  the  assistance  of  outside  capital.  The  farmers  of  this 
county  are  engaged  in  growing  beets  for  the  Ogden  factory,  the  acreage  increasing 
year  by  year. 

No  bounty  is  now  paid  by  the  State,  though  at  one  time  an  appropriation  was 
made  for  that  purpose  covering  a period  of  two  seasons.  There  is  at  present  no 
indication  that  the  bounty  will  ever  be  renewed.  The  industry  seems  to  stand  on  a 
good,  solid  foundation  and  can  take  care  of  itself. 

The  following  is  taken  from  the  printed  bulletins  of  the  station  referred  to: 

The  cooperative  experiments  in  sugar-beet  culture  for  the  past  season  were  con- 
fined to  the  farmers  of  Sanpete  and  Sevier  counties.  They  were  carried  on  in  con- 
junction with  an  organization  formed  by  the  citizens  of  the  two  counties  and  known 
as  the  Sanpete-Sevier  Sugar  Company.  This  association  was  organized  at  a delegate 
convention,  held  at  Gunnison,  February  17,  1899,  which  was  composed  of  represent- 
atives from  all  of  the  principal  settlements  in  the  two  counties.  Bishop  Christian 
A.  Madsen,  the  chief  promoter  of  the  movement,  was  chosen  president  of  the  com- 
pany; Mr.  C.  A.  Short,  secretary,  and  Mr.  Thomas  Kearnes,  treasurer.  The  general 
plan  of  this  organization  is  a systematic  one,  and  it  has  proven  very  effective  in  its 
results.  The  management  and  direction  of  the  experiment  were  vested  in  a central 
board,  with  headquarters  at  Gunnison,  a centrally  located  town.  Auxiliary  organ- 
izations called  sugar-beet  clubs  were  formed  at  the  following  twenty-one  principal 
towns  of  the  two  counties:  Annabella,  Aurora,  Axtell,  Central,  Center  Field,  Elsi- 
nore, Fairview,  Fayette,  Glenwood,  Gunnison,  Joseph  City,  Manti,  Mayfield,  Monroe, 
Redmond,  Richfield,  Salina,  Sigurd,  Spring  City,  Sterling,  a»d  Vermilion. 

Each  of  these  local  clubs  was  in  charge  of  a chairman,  who  by  virtue  of  such  office 
was  a member  of  the  central  board,  and  its  membership  included  all  the  farmers  in 
each  precinct  who  would  engage  in  the  beet-raising  experiment.  The  ob  ject  of  this 
company  was  to  make  a decisive  test  of  the  general  adaptability  of  the  lands  of  the 
two  counties  for  sugar-beet  culture  and  at  the  same  time  to  show  prospective  factory 
builders  that  the  people  are  awake  to  the  importance  of  the  new  industry  and  will 
grow  beets  in  sufficient  quantity  to  supply  a factory  when  opportunity  offers.  Aver- 
aging the  results  from  these  two  counties  for  the  past  season,  and  using  only  the  best 
from  each  patch,  we  have  the  following: 

Results  in  Sanpete  and  Sevier  counties  in  1899. 


County. 

Average 
per  cent  of 
sugar  in 
beet. 

Average 
r coefficient 
of  purity. 

Sanpete  County . . ..... 

15.  89 
15.  54 

15.72 

! 

81.83 
82. 16 

82.01 

Sevier  County  

Average 

The  following  shows  the  average  result  of  the  determinations  made  by  the  experi- 
ment station  in  each  of  the  four  counties  reported  in  Tables  I,  11,  and  III: 

Average  results  in  four  counties. 

Per  cent  of 
sugar  in 
beet. 

Coefficient 
of  purity. 

Average  of — 

TTta.h  Connt.y  for  9.  years  _ _ 

15.45 

13.  98 
15.47 

14.  92 

84. 10 
83. 16 
82.  20 
81.58 

W eber  County  for  2 years 

Sanpete  County  for  H years _ 

Sevier  County  for  3 years 
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Comparing  the  above  results,  it  will  be  seen  that  in  per  cent  of  sugar  the  beets 
grown  in  Sanpete  and  Sevier  counties  are  fully  up  to  those  produced  iu  Utah  and 
Weber  counties,  butiu  coefficient  of  purity  they  are  a little  lower,  though  considerably 
above  factory  requirements.  There  is  no  doubt  that  the  farmers  of  these  counties 
will  grow  beets  of  better  quality  after  they  have  gained  a few  years’  experience  under 
expert  supervision. 


Average  annual  results  of  five  years’  experiments  in  Utah. 


Tear. 

Number  of 
samples. 

Per  cent 
of  sugar  in 
juice. 

Coefficient 
of  purity. 

Per  cent 
of  sugar  in 
beet. 

1891 

21 

16. 55 

86. 10 

1892 

47 

13. 12 

80.  90 

1896 

86 

15.  70 

84.  70 

1897 

269 

14.  24 

83. 10 

1898... 

316 

16.  65 

86!  89 

15. 82 

Average 

739 

15.  43 

84.85 

14.66 

The  Utah  farmer,  as  a rule,  owns  but  a small  piece  of  land,  ranging  from  5 to  40 
acres.  Since  successful  beet  culture  requires  intensive  farming,  these  small  holdings 
are  exactly  suited  to  the  work.  There  are  few  other  crops  for  which  the  control  of 
the  water  supply  is  so  important.  The  maturity,  and  hence  quality  of  the  crop, 
must  depend  largely  on  having  plenty  of  moisture  at  the  right  time  for  growth  aud 
then  having  it  withheld  at  a suitable  season  to  insure  no  loss  from  the  second  growth 
so  often  induced  by  fall  rains  in  a humid  climate,  and  to  give  ample  time  for  com- 
plete maturity.  Under  a system  of  irrigation  like  Utah’s,  not  only  perfect  maturity 
is  obtained,  but  more  time  may  be  secured  for  the  harvest,  making  it  possible  to 
handle  a greater  acreage  without  additional  help.  Beets  and  other  root  crops 
endure,  in  our  dry  soils,  a degree  of  cold  that  would  prove  destructive  in  a moist 
climate. 

WISCONSIN. 

Report  of  Prof.  F.  W.  Woll,  Chemist  of  the  State  Experiment  Station,  Madison,  Wis., 

March  20,  1900. 

I submit  the  following  report  of  the  results  of  our  investigations  in  the  culture  of 
sugar  beets  in  this  State  during  the  past  year,  with  a summary  of  the  results 
obtained  during  the  years  1890-1899. 

As  in  previous  years,  the  culture  trials  with  sugar  beets  in  1899  were  conducted 
at  our  experiment  station  farm,  and  by  farmers  located  in  different  parts  of  the 
State,  the  latter  receiving  sugar-beet  seed  from  us  in  the  spring  and  sending  beets 
grown  from  this  seed  to  us  in  the  fall  for  analysis.  The  effort  was  made  last  year 
to  secure  the  cooperation  of  a number  of  careful,  interested  farmers  in  parts  of  the 
State  where  rich  sugar  beets  have  been  grown  in  previous  years.  Miscellaneous 
applicants  were  furnished  with  seeds  only  upon  request.  The  average  results  of  the 
analyses  of  the  beets  received  from  Wisconsin  farmers  last  year  are  given  in  the 
following  table,  the  results  being  arranged  by  counties: 

Average  results  of  sugar-beet  analyses  in  Wisconsin , 1899,  by  counties. 


Adams . . . 
Barron . . . 
Brown  ... 
Buffalo . . . 
Burnett . . 
Calumet. . 
Chippewa 


County. 


Number 

of 

samples. 

Size  of 
topped 
beets. 

Sugar  in 
juice. 

Coeffi- 
cient of 
purity. 

Yield  per 
acre. 1 

1 

Pounds. 

1.1 

Per  cent. 
15.  66 

83.2 

Tons. 

10.0 

1 

1.0 

14.91 

80.5 

13 

1.5 

14.44 

80.8 

15.  0 (6) 

2 

1.5 

16.  74 

86.1 

20.  0 (2) 

1 

.7 

18.  85 

83.6 

11.5 

4 

1.3 

13.  60 

75.0 

20.  0 (2) 

1 

.8 

[ 15.01 

79. 1 

1Under  yield  per  acre,  the  figures  inclosed  in  parentheses  show  the  number  of  correspondents  from 
whose  reports  the  figures  are  derived.  It  will  be  observed  that  comparatively  few  reported  on  yield. 
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Average  results  of  sugar-beet  analyses  in  Wisconsin,  1899 , by  counties — Ccmtinued. 


Clark 

Columbia 

Crawford 

Dane 

Dodge 

Door 

Douglas 

Dunn 

Fond  duLae. 

Green 

Green  Lake . 

Jackson 

Jefferson . . 

Juneau 

Kenosha 

Kewaunee. . . 

Lacrosse 

Lafayette  ... 

Lincoln 

Manitowoc . . 
Marathon  . . . 
Marinette ... 
Marquette  .. 
Milwaukee.. 

Monroe 

Oconto  

Oneida 

Outagamie  . . 

Ozaukee 

Pepin 

Polk  ........ 

Portage 

Price ;.. 

Racine 

Rock 

St.  Croix 

Sauk 

Shawano 

Sheboygan  . . 

Taylor  

Yiias 

W alworth . . . 
Washburn  .. 
Washington. 
Waukesha  .. 

Waupaca 

Waushara. .. 
Winnebago  . 

Wood  ... 

Unidentified 

Total . . 


County. 


Number 

of 

samples. 

Size  of 
topped 
beets. 

Sugar  in 
juice. 

Coeffi- 
cient of 
purity. 

Yield  por 
acre.1  ; 

Pound*. 

7'er  cent. 

Tons.  1 

2 

1.2 

14. 11 

78.6 

7.0(i) 

4 1 

1.3 

13.09 

6.7 

12.2  0 

5 

1.4 

13. 16 

80.4 

15. 1 O. 

11 

i.2 ; 

14.21 

77.4 

21.  8 O 

2 

1.2 

15.  35 

80.9 

15.0  (') 

1 

1.8 

16.  48 

83.0 

13.8  1 

1 

.6 

15.  93 

86.4 

4 

1.3  1 

13.  60 

77.7 

24.  0 ( -') 

1 

1.2 

12.12 

75.1 

1 

1.4 

9.  46 

69.7  1 

24.0 

1 

1.4 

14.  62 

82.2  i 

3 

.8 

16.51 

86.4 

4 

1.5 

14.  22 

79.5 

1 

3.2 

14.  35 

83.4 

2 

1.0 

15.  78 

81.4 

25.2(i) 

8 

1.5 

15.  50 

79.8 

10.3C) 

2 

1.0 

13.81 

77.0 

14.0(i) 

1 

1.3 

14.  59 

74.2 

1 

.9 

16.  48 

84.6 

5 

1.3 

15. 17 

82.5 

13.0C) 

5 

.8 

14.  46 

81.8 

2 

2.1 

13.42 

78.1 

4 

1.0 

15.  73 

80.7 

16.5  (i) 

1 

.8 

19.  78 

87.8 

3 

1.3 

14.  24 

77.8 

6 

1.  5 

14.  09 

81.7 

•'  o ) 

1 

1.4 

13.63 

76.9 

15.0 

8 

1.4 

15.  63 

83.0 

22.0  C) 

1 

2.0 

14.  34 

82.4 

1 

1.0 

19.  60 

83.5 

3 

1.4 

14.45 

83.  1 

10.0  o 

2 

1.7 

13. 16 

80.5 

2 

1.5 

13.64 

77.0 

2 

1.9 

15.  23 

79.5 

3 

1.0 

15.  73 

79.1 

3 

1.2 

13.  25 

76.9 

7 

1.0 

15. 15 

79.1 

11.0(1) 

. 1 

.9 

17.  33 

85.4 

1 

2.0 

18.  09 

84.7 

1 

1.0 

15.40 

80.2 

1 

1.4 

16.  85 

85.4 

- 2 

1.6 

13.42 

76.9 

16.5  (i) 

2 

1.9 

13.  05 

77.6 

20.0  O 

2 

2.1 

17.  50 

84.7 

7 

1.3 

16.  09 

84.3 

15.70 

9 

1.7 

13.80 

79.3 

12.0  (') 

7 

1.1 

15.  90 

83.1 

, 16.2  0 

2 

2.2 

14.04 

80.1 

1 

1.7 

12.  57 

74.4 

5 

.9 

14.  25 

75.4 

178 

i . 

1 

1 Under  yield  per  acre,  the  figures  inclosed  in  parentheses  show  the  number  of  correspondents  from 
whose  reports  the  figures  are  derived.  It  will  be  observed  that  comparatively  few  reported  on  yield. 


The  sugar-beet  investigations  were  begun  at  our  station  in  1890,  and  continued 
during  1891,  1892,  1897,  1898,  and  1899.  The  work  has  been  in  charge  of  the  writer 
since  the  beginning.  I have  made  the  compilation  shown  in  the  table  of  the  results 
obtained  during  these  six  years,  arranged  by  counties.  In  each  case  the  number  of 
years  during  which  beets  have  been  received  from  the  various  counties  is  given ; 
also  the  total  number  of  samples  received,  and  the  average  results  of  the  examina- 
tions of  the  beets.  In  calculating  these  results  the  arithmetical  means  of  the  aver- 
ages for  each  year  have  been  calculated,  as  it  was  believed  that  a more  correct 
expression  would  bo  obtained  in  this  manner  for  the  average  quality  of  beets  grown 
in  each  particular  county. 
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Average  results  of  sugar-beet  analyses  in  Wisconsin,  1890-1899,  by  counties. 


County. 

No.  of 
years. 

No.  of  J 

samples. 

Size  of 
topped 
beets. 

Sugar  in 
juice. 

Coeffi- 
cient of 
purity. 

Yield  pei* 
acre. 

1 

Pounds. 

Per  cent. 

Tons. 

Adams 

3 

11 

1.4 

13.  92 

78.6 

9.7 

2 

7 

1.  5 

13.  91 

77.  6 

Barron 

4 

25 

1.3 

13.71 

78.0 

11.6 

Bayfield 

1 

1 

2.3 

10.96 

73.5 

16.5 

Brown 

4 

130 

2.1 

13.  29 

77.9 

15.7 

Buffalo 

5 

19 

1.6 

13.  64 

78.3 

15.7 

Burnett 

3 

6 

1.4 

15.14 

77.6 

12.5 

Calumet 

6 

66 

1.2 

16. 11 

79.6 

13.6 

Chippewa 

5 

54 

1.4 

13.  98 

78. 1 

12.3 

Clark 

5 

90 

1.3 

14.46 

79.7 

10.7 

Columbia 

6 

55 

2.0 

12.  92 

74.7 

13.4 

Crawford 

4 

18 

2.4 

12.  31 

77.3 

12.0 

Dane 

5 

78 

2.0 

13.  56 

74.8 

16.0 

Dodge 

5 

70 

1.9 

13. 16 

76.2 

16.5 

Door 

4 

25 

1.7 

15.  20 

79.4 

12.9 

Douglas 

3 

12 

1.0 

15.  56 

83.5 

16.1 

Dunn 

6 

50 

1.6 

13.  41 

78.5 

14.3 

Eauclaire 

3 

73 

1.7 

11.42 

75.2 

12.5 

Fond  du  Lac 

5 

49 

2.0 

12.  08 

73.9 

11.1 

Forest 

3 

4 

1.7 

11.21 

72.4  i 

10.5 

Grant 

4 

35 

2.4 

10.  55 

70.7 

13.1 

Green 

4 

12 

1.8 

11.80 

73.5 

18.1 

Green  Lake. . 

4 

16 

2.1 

13.  38 

78.4 

13.8 

Iowa 

4 

12 

1.7 

12.  91 

75.4 

19.9 

Iron 

1 

1 

2.2 

9.  96 

64.7 

15.5 

Jackson 

4 

79 

1.8 

13.  21 

77.9 

8.3 

Jefferson 

6 

61 

1.7 

13.  83 

77.5 

18.4 

Juneau  

4 

18 

2.3 

13.  69 

78.1 

15.8 

Kenosha.. 

5 

31 

1.8 

13.  95 

77.3 

21.2 

Kewaunee 

6 

125 

2.2 

14.  26 

77.5 

12.0 

Lacrosse 

5 

80 

2.1 

12.  40 

76.6 

13.9 

Lafavette 

4 

15 

1.8 

13.  25 

74.1 

14.9 

Langlade 

2 

16 

1.8 

12.  21 

76.1 

17.6 

Lincoln 

5 

18 

1.0 

16.32 

82.7 

9.6 

Manitowoc 

6 

77 

1.8 

13.  95 

78.9 

13.8 

Marathon 

4 

62 

1.4 

13.  49 

76.3 

13.5 

Marinette 

4 

37 

2.2 

12.  83 

75.1 

17.6 

Marquette 

4 

34 

1.2 

14.  56 

80.4 

14.1 

Milwaukee 

5 

25 

1.8 

14.  97 

79.6 

17.6 

Monroe 

5 

46 

1.6 

13.37 

76.1 

11.4 

Oconto 

5 

33 

1.5 

15. 16 

81.5 

11.6 

Oneida 

3 

8 

1.4 

15.  23 

77.3 

10.6 

Outagamie 

5 

108 

2.1 

13.19 

77.0 

19.7 

Ozaukee 

6 

30 

1.9 

13.  61 

79.4 

14.4 

Pepin 

5 

14 

2.2 

16.  33 

81.0 

16.1 

Pierce  

2 

14 

1.6 

14.  26 

73.4 

15.0 

Polk 

4 

11 

1.5 

12.  56 

76.  5 

13.7 

Portage 

4 

43 

1.8 

13.  28 

77.3 

10.4 

Price 

3 

13 

1.3 

13.67 

74.8 

8.6 

Racine 

5 

27 

2.1 

14.  85 

79.7 

18.3 

Richland f 

4 

26 

1.8 

12.  04 

71.8 

14.1 

Rock 

5 

72 

1.6 

14.  23 

78.1 

14. 1 

St.  Croix 

5 

54 

1.4 

13.  69 

76.9 

12. 1 

Sauk -... 

5 

47 

1.7 

13.  62 

76.8 

13.5 

Sawyer 

1 

1 

2.9 

10.  69 

73.8 

26. 1 

Shawano 

5 

37 

1.5 

14.  40 

79.5 

13.5 

Sheboygan 

G 

89 

1.8 

1 13. 64 

78.0 

15.6 

Taylor 

5 

27 

1.3 

15.  57 

78.5 

10.8 

Trempealeau 

4 

61 

1.5 

13.12 

1 77.0 

12.0 

Vernon 

2 

37 

2.3 

12.  55 

74.5 

13. 1 

3 

4 

1.7 

16. 14 

81.4 

Walworth 

5 

23 

1.6 

14.  73 

79.7 

15.5 

Washburn 

3 

7 

1.3 

12.  80 

77.4 

13.3 

Washington 

6 

53 

1.8 

1 15. 14 

80.4 

15.9 

W aukeslia 

5 

76 

1.8 

| 14. 68 

80.0 

19. 1 

Waupaca 

5 

83 

2.0 

13. 15 

76.7 

12. 1 

Waushara 

4 

35 

1.6 

14.  34 

79.4 

18.0 

Winnebago 

6 

52 

2 0 

13.89 

78.5 

14.1 

Wood 

5 

30 

1.6 

1 14. 27 

79.1 

11.6 

Unidentified 

3 

15 

1.5 

13.44 

74.7 

1 

I 

1 

It  will  be  noticed  that  the  counties  of  Calumet,  Lincoln,  Pepin,  and  Vilas  fur- 
nished beets  containing  more  than  16  per  cent  of  sugar  in  the  juice  on  the  average; 
the  counties  of  Burnett,  Door,  Douglas,  Oconto,  Oneida,  Taylor,  and  Washington 
furnished  beets  containing  more  than  15  per  cent  of  sugar  in  the  juice,  and  beets 
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containing  14  to  15  per  cent  were  supplied  by  the  counties  of  Clark,  Kewaunee, 
Marinette,  Milwaukee,  Pierce,  Racine,  Rock,  Shawano,  Walworth,  Waukesha,  and 
Wood. 

By  reference  to  a State  map,  it  will  be  seen  that  all  the  counties  mentioned  in  the 
preceding  lie  in  the  eastern,  extreme  northwestern,  and  central-northern  parts  of 
the  State.  On  the  other  hand,  the  counties  furnishing  beets  of  less  than  13  per  cent 
sugar  in  the  juice  are  located  in  the  southwestern  and  central- western  parts  of  the 
State — Columbia,  Crawford,  Eau  Claire,  Grant,  Green,  Iowa,  La  Crosse,  Richland, 
and  Yernou.  These  counties  are  located  in  the  portion  of  the  State  occupied  by  the 
driftless  area  or  the  sandstone  region  immediately  north  of  this  driftless  area.  The 
counties  which  have  furnished  rich  beets,  on  the  other  hand,  are  in  the  glacial  drift 
area,  either  in  the  limestone  region  (eastern  Wisconsin)  or  in  the  Keweenawan  or 
copper-bearing  group  in  the  extreme  northwestern  counties  of  the  State.  A few 
counties  outside  of  the  driftless  area  gave  low  results,  viz,  Fond  du  Lac,  Forest, 
Langlade,  Marinette,  Polk,  Sawyer,  and  Washburn;  but  it  seems  certain  that  these 
counties  would  compare  more  favorably  with  the  surrounding  counties  if  more  analy- 
ses were  at  hand.  At  any  rate,  with  the  small  number  of  analyses  available  from 
these  places,  we  are  hardly  in  a position  to  generalize  as  to  their  adaptability  to 
sugar-beet  culture.  The  purity  of  the  beets  corresponds  in  general  very  closely  to 
the  sugar  content,  a high  sugar  content  being  accompanied  by  a high  purity,  and 
vice  versa. 

No  beet-sugar  factories  were  built  in  this  State  last  year.  The  factory  at  Menom- 
onee Falls,  Wis.,  which,  owing  to  financial  difficulties,  was  abandoned  in  1893,  after 
a brief  run,  has  been  thoroughly  examined  by  different  parties  with  a view  to  resum- 
ing operations,  but  so  far  nothing  definite  has  come  of  it.  It  is  the  plan  of  a Mil- 
waukee company  to  start  the  factory  again  next  year,  but  I am  not  certain  that  the 
matter  has  been  definitely  decided.  The  matter  of  establishing  beet-sugar  factories 
has  been  actively  agitated  during  the  past  year  at  the  following  places  in  this  State 
besides  Menomonee  Falls : Watertown  and  Green  Bay.  You  will  notice  that  all 
three  of  these  places  lie  in  the  eastern  part  of  the  State,  in  counties  where  rich  beets 
have  been  produced.  The  agricultural  phase  of  the  question  would  offer  no  difficul- 
ties in  any  of  the  places  mentioned. 

The  legislature  of  1898  considered  a bill  to  pay  a bounty  on  beet-sugar  manufac- 
tured in  this  State,  but  after  considerable  discussion  in  both  branches  of  the  legis- 
lature the  bill  was  killed  in  the  senate. 

The  work  done  at  our  experiment  station  farm  is  shown  in  the  following  table  of 
average  results  obtained  with  the  different  varieties  of  beet  seed  received  for  trial 
purposes  either  from  the  Department  of  Agriculture  or  from  private  seedsmen.  The 
experimental  field  laid  out  for  sugar  beets  was  40  feet  wide  and  550  feet  long ; soil, 
clay  loam.  It  was  divided  into  five  plats,  of  which  A and  E received  no  fertili- 
zation; B,  farmyard  manure ; C,  a potash  and  phosphoric  acid  fertilizer;  and  D,  a 
potash  fertilizer.  The  object  of  applying  the  fertilizers  last  mentioned  was  to  ascer- 
tain whether  the  purity  of  beets  grown  on  our  soil  could  be  increased  by  special 
fertilization.  The  season  was  on  the  whole  very  favorable,  especially  in  the  first 
part.  A drought  during  the  months  of  August  and  September  possibly  reduced  the 
yield  some,  but  on  the  whole  the  season  was  considerably  above  the  average.  The 
stand  of  beets  on  the  plats  was  perfect,  and,  so  far  as  could  be  seen,  there  was  not 
an  open  space  or  a weed  in  the  whole  field.  The  rows  were  run  15  inches  apart,  with 
beets  6 to  8 inches  apart  in  the  row.  As  you  will  notice,  the  average  yield  of  beets 
per  acre  for  the  whole  field  was  at  the  rate  of  18.8  tons  and  that  of  sugar  at  the  rate 
of  5,805  pounds,  the  average  per  cent  of  sugar  in  the  beet  being  15.41. 
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Beets  from  University  farm,  Madison,  Wis.,  1899. 
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Variety. 

Plat  A. 

Plat  E. 

Plat  B. 

Plat  C. 

Yield 
of  beets 
per  acre. 

Per  cent 
of  sugar 
in  beets. 

Yield 
of  beets 
per  acre. 

Per  cent 
of  sugar 
in  beets. 

Yield 
of  beets 
per  acre. 

Per  cent 
of  sugar 
in  beets. 

Yield 
of  beets 
per  acre. 

Per  cent 
1 of  sugar 
J in  beets. 

Founds. 

Pounds. 

Pounds. 

Pounds. 

Vilmorin 

47, 330 

14.9 

37, 530 

16.8 

44, 280 

14.3 

34,  230 

13.4 

Zehringen 

40,  530 

13.4 

29,  050 

16.2 

39,  020 

16.5 

30, 130 

14.5 

Dippe  Kleinwanz- 

lebener   

40, 230 

15.4 

29,  800 

17.0 

39, 070 

16.3 

28,  670 

15.8 

Mangold 

37,  600 

13.0 

28, 870 

16.6 

38,  940 

16.9 

32, 100 

13.0 

Klein  wan  zle  bener, 

/ 

Braune 

36,  490 

13.3 

28,  780 

17.4 

41,  930 

14.0 

30,  890 

14.6 

Klein  wanzlebener, 

K.  and  S 

38, 550 

13.5 

29, 610 

15.3 

48,  630 

13.7 

32,  910 

15.6 

Vilmorin,  Nebr 

38,  750 

14.9 

30,  590 

16.  3 

41,680 

15.7 

32,  590 

15.7 

Klei  n wanzlebener, 

Nebr 

38,  470 

16.2 

29, 980 

16.6 

44,  620 

14.6 

35, 940 

15.1 

Pitzschke 

38,  080 

16.6 

29, 150 

16.9 

47, 110 

15.5 

38, 940 

14.7 

Kolker  ZZ 

39,  600 

15.7 

28,  080 

17.4 

48,  950 

13.8 

39,  310 

14.6 

Kolker  EE 

39, 730 

13.9 

29,  790 

16.1 

48, 180 

15.3 

39,  750 

15.2 

Kolker  Dippe 

41, 690 

14.6 

30,  210 

18.1 

49,  030 

15.2 

39,  430 

14.9 

Vilmorin 

51,  560 

15.2 

33,  060 

14.9 

57,  580 

13.7 

43,  750 

13.9 

Average 

40, 662 

14.  68 

30, 269 

16.  58 

45,  309 

14.  95 

35,  280 

14.63 

Plat  D. 

Whole  area  (one-half  acre),  all  varieties. 

Variety. 

Yield 
of  beets 
per  acre. 

Per  cent 
of  sugar 
in  beets. 

Total 
yield  of 
beets. 

Yield 
of  beets 
per  acre. 

Yield  of 
sugai 
per  plat. 

Yield  of 
sugar 
per  acre. 

Average 
per  cent 
of  sugar. 

Vilmorin 

Pounds. 
37,  700 

15.0 

Pounds. 
3,  744. 3 

Pounds. 
39,  300 

Pounds. 

565.9 

Pounds. 
5,  937 

15. 11 

Zehringen 

38,  660 

16.2 

1,099.3 

34,  830 

170.8 

5,411 
5,  470 

15.  53 

Dippe  Klein  wanzlebener 

32,  970 

16.1 

1,  064. 7 

33,  740 

172.  7 

16.  21 

Mangold 

36,  410 

15.4 

1,  082.  4 

34,  300 
34,  020 

164.8 

5,  220 

15.  23 

Kleinwanzlebener,  Braune  ... 

34, 100 

16.6 

1,  073. 6 

165.6 

5,  247 

15.  43 

Kleinwanzlebener,  K.  and  S . . 

35, 180 

15.4 

1, 147. 1 

36,  340 

169.0 

5,  355 

14.  73 

Vilmorin,  Nebr 

38,  660 

16.7 

1, 136.  6 

36,  000 

181.3 

5,  744 

15.  95 

Kleinwanzlebener,  Nebr 

34,  360 

18.0 

1,140.6 

36, 130 

183.1 

5,  801 

16.  05 

Pitzschke 

35,  340 

16.5 

1, 167.  2 

36,  980 

187.4 

5,  936 

16.05 

Kolker  ZZ 

38,  870 

16.5 

1, 195.  6 

37,  870 

187.6 

5,  943 

15.  69 

Kolker  EE 

36,  070 

17.3 

1, 185.  7 

37,  580 

185.2 

6,  005 
6,  319 

15.  62 

Kolker  Dippe 

40, 310 

17.0 

1,236.1 

39, 150 

199.4 

16. 14 

Vilmorin 

41,  330 

15.3 

2,  747.  5 

43, 530 

398.8 

6,  319 

14.  52 

Averages  and  totals 

36,  920 

16.  29 

19,  020. 7 

37, 660 

2,  931.  6 

5,  805 

15.41 

Beet-Sugar  Production  in  Germany  from  1877  to  1899.1 


In  the  following  table  can  be  found  some  very  interesting  data  touch 
ing  the  beet-sugar  production  in  Germany  for  the  last  twenty- two  years. 
This  table  will  give  a notion  of  the  area  cultivated  during  the  successive 
years,  the  amount  of  beets  harvested,  what  the  farmers  received  for  the 
beets  per  ton,  the  value  of  the  crop  per  acre,  the  total  production  of 
sugar  for  the  various  years,  etc.  It  is  interesting  to  note  the  gradual 
development  of  the  industry  until  it  has  reached  the  present  dimensions. 
In  this  connection  it  is  also  interesting  to  note  that  the  total  production 
of  Germany  is  very  nearly  the  amount  that  the  United  States  imports 
every  year  for  her  own  consumption.  Germany  is  able  to  produce  on 
an  average  11.94  tons  of  beets  per  acre.  It  will  be  noticed  that  the 
farmers  originally  received  $5  per  ton  for  beets  and  the  price  gradually 


1 Compiled  from  articles  appearing  in  the  Sugar  Beet,  of  Philadelphia. 
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dwindled  down  to  $4.  It  is  also  interesting  to  note  how  the  two  items, 
“Beets  required  to  produce  a ton  of  raw  sugar ” and  “The  amount  of 
sugar  in  the  beets/5  sympathize  with  each  other.  Twenty-two  years 
ago  it  required  10.82  tons  of  beets  to  produce  a ton  of  sugar.  This 
amount  gradually  decreased  until  last  year  the  minimum  of  7.1  tons  of 
beets  for  a ton  of  sugar  was  reached.  At  the  beginning  of  the  same 
period  the  beets  tested  9.24  per  cent  sugar  on  an  average.  Last  year 
they  averaged  13.15  per  cent  for  the  entire  country  for  the  season,  reach 
ing  this  maximum  by  a gradual  rise  throughout  the  intervening  years. 

This  decrease  in  the  amount  of  beets  required  for  a ton  of  sugar  and 
increase  of  the  amount  of  sugar  in  the  beets,  gradual  in  both  cases,  and 
decidedly  marked  in  the  extremes,  illustrate  very  clearly  the  advantage 
of  experience  both  to  manufacturing  and  sugar-beet  growing,  and  is 
due  to  two  causes:  First,  better  methods  of  manufacture,  in  which  the 
factory  is  able  to  extract  from  the  beet  more  of  its  sugar  content;  and, 
second,  careful  breeding  and  selection  of  seed,  by  which  beets  of  higher 
sugar  content  have  been  developed,  and  better  methods  of  agriculture, 
by  which  the  farmer  is  able  to  produce  beets  of  better  quality.  This 
illustrates  the  point  for  which  I have  been  contending  throughout  this 
report,  namely,  that  when  the  factories  and  farmers  through  experience 
shall  have  been  able  to  discover  and  adopt  the  best  methods,  the  cost 
of  sugar  production  will  gradually  become  less  as  it  has  in  every  other 
country.  It  will  be  noticed  in  this  connection  as  a natural  consequence 
that  the  amount  of  sugar  received  from  a ton  of  beets  has  increased 
about  one-third,  while  the  price  of  sugar  beets  has  gradually  gone  down. 
At  the  same  time  it  will  be  noticed  that  the  selling  price  of  raw  and 
relined  sugar  has  decreased  in  a more  marked  degree. 

Statistics  of  beet-sugar  industry  in  Germany,  1877-1899. 


Year. 

' 

Area  culti- 
vated. 

Beets 
harvested 
per  acre. 

Value  of 
beets  per 
acre. 

Average 
price  of 
beets  per 
ton. 

Beets 

worked. 

Total  pro- 
duction of 
raw  sugar. 

Beets  re- 
quired 
for  1 ton 
of  raw  1 
sugar.  | 

Acres. 

Tons. 

Tons. 

Tons. 

Tons. 

1877-78  

258,  809 

11.  088 

$55. 45 

$5.00 

4,  090,  968 

378, 009 

10.82 

1878-71) 

206,  075 

11.  096 

62.48 

5.00 

4,  628,  748 

426, 155 

10. 86 

1879-80  

279, 230 

10. 199 

55.  57 

4.  85 

4,  805,  262 

409,415 

11.74 

1880-81  

292,  574 

13.  234 

67.  49 

4.  60 

6,  322,  203 

555,915 

11.37 

1881  82 

299, 624 

11.453 

61.  28 

5.40 

6,  271,948 

599,  722 

10.46 

1882-83  

819, 406 

13. 922 

73. 19 

5.30 

8,  747,  154 

831,995 

11.51 

1883-84  

347,  924 

12. 100 

63.83 

5.  30 

8,918, 120 

940,  109 

9.49 

1884-85  

370,  840 

13.  314 

52.  59 

4.  00 

10,  402,  688 

1,123,030 

9.  26 

1885-80  

343, 145 

12. 221 

46.  44 

3.80 

7,  070,  316 

808, 105 

8.75 

1886-87  

365, 169 

12!  141 

43.24 

4.60 

8,  306,  671 

985,  628 

8. 43 

1> 87-88  

651,  815 

10.  ( 84 

49.  68 

4.70  1 

6,  963,  961 

910,  698 

7.  65 

1888-89  

691,  897 

11.412 

54.  78 

4.30 

7, 896, 183 

944,  505 

! 8. 36 

1889-90  

752, 259 

13.  314 

61.25 

4.  60 

9,  822,  635 

1,  213,  689 

8.  09 

1890-91  

825,  825 

13. 031 

63.  86 

4. 90 

10,  623,319 

1,284,  485 

8.  27 

1891-92  : 

861,583 

11.412 

54.  21 

4.80 

9, 488,  002 

1, 144,  368 

8.29 

1892-93  

869,  829 

11.291 

54.  20 

4.  80 

9,811,  940 

1,171,843 

8.37 

1893-94  

954,  995 

11.125 

55.  65 

5.  00 

10,  644,  352 

1,316,  665 

8. 10 

1894-95  

1,090,  801 

13.273 

63.  71 

4.  80 

14,  521.030 

1,  766,  805 

8.23 

1895-90  

930,  749 

12.  546 

51.44 

4.10 

11,672.  816 

1,537,522 

7.  63 

18  0-97  ! 

1.  019,  881 

13.072 

53.  60 

4.10 

13.  721,  601 

1,  738.  885 

7.9 

1897-98 

1.079,810 

8.019 

50.  48 

4.00 

13,697,892 

1,  755,  229 

7.8 

1898-99  

1 , 054,  229 

11.  519 

12,144,291 

l,  710,  000 

7. 1 

I 

PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899. 


87 


Statistics  of  beet-sugar  industry  in  Germany , 1877-1S99 — Continued. 


Year. 

Sugar  in 
the  beet. 

Mean  prices  per  pound. 

Raw  sugar 
from  1 ton 
of  beets. 

Export 

bounties 

paid. 

Raw 

sugar. 

Relined 

sugar. 

Per  cent. 

Gents. 

Gents. 

Pounds. 

1877  78 

9. 24 

6. 26 

8.8 

203.7 

$4,  249,  531 

1878  79 

9.21 

6.1 

8.  37 

203.  04 

6,  035,  673 

1879  80 

8.  52 

7.  44 

9.  28 

187.  83 

5,  745,  652 

1880-81 

8.  79 

6.  69 

8.  74 

191.8 

13,  458,  421 

1881-82 

9.56 

6.  69 

8.85 

210.  75 

10,  332,  190 

1882-83 

9.51 

6.  46 

8.15 

209. 66 

17,  706,  645 

1883  84 

10.  54 

5.66 

7.  66 

232.  36 

22,  919,  935 

1884-85 

10.79 

3.93 

5.61 

237. 88 

30,  571,744 

1885-86 „ 

11.43 

5.  08 

6.  53 

251. 99 

21.  436,  084 

1886-87 

11.87 

4. 11 

7.  72 

261. 69 

25’  899,  398 

1887  88.... 

13.08 

5. 18 

6.  48 

288.  36 

25, 125, 184 

1888-89 

11.96 

3.78 

6.  21 

263.  67 

19, 058, U88 

1889-90 

12.36 

3.  23 

6.  05 

272. 49 

14,  746,  480 

1890  91 

l9  09 

3.  45 

5. 88 

266. 53 

18,  648,  728 

1891-92 

12.  06 

3.99 

6.  42 

265. 87 

17’,  757|  4l8 

1892-93 

11.94 

3.02 

5.  88 

263.  23 

8, 199,  338 

1893-94 

12.  34 

2.  72 

5.  72 

272. 47 

2,  713,  438 

1894-95 

12.15 

1.84 

4.48 

267. 86 

3,  576,  044 

1895-96 

13. 11 

2.  38 

4.97 

286.  82 

4, 380, 866 

1896-97 

12.  66 

2. 14 

5.  04 

279. 1 

6,  083,  756 

1897-98 

12.  79 

2. 18 

5.  04 

281.  97 

8, 724,  842 

1898-99 

13. 15 

2.  25 

5.13 

310.42 

Export 
to  United. 
States. 


Tons. 


11, 426 

35,  420 
140, 293 
34.  358 
113,319 
115,  698 
134, 128 
193, 932 
500, 139 
142,  907 


THE  CANE-SUGAR  INDUSTRY  IN  THE  HAWAIIAN  ISLANDS. 

In  pursuance  of  instructions  received  from  the  Secretary  of  Agri- 
culture, I visited  the  Hawaiian  Islands  this  past  winter  (1899-1900)  for 
the  purpose  of  ascertaining  such  facts  as  might  be  interesting  to  the 
general  public,  and  especially  to  those  interested  in  sugar  production. 
The  acquisition  by  the  United  States  of  the  Hawaiian  Islahds,  Porto 
Rico,  and  the  Philippines  has  caused,  among  those  interested  in  the 
production  of  sugar  in  this  country,  considerable  speculation  and  some 
concern  as  to  future  effects  on  this  industry.  In  order  to  aid  in  arriving 
at  intelligent  conclusions  regarding  this  subject,  it  was  deemed  ad  vie 
able  to  gather  information  which  would  answer  as  nearly  as  possible 
the  following  questions : 

First.  At  what  rate  of  increase  will  the  Hawaiian  Islands  furnish  us 
sugar  in  the  next  few  years'? 

Second.  What  is  the  probable  maximum  production  of  the  islands 
when  all  their  available  resources  are  utilized? 

Third.  Will  the  future  production  of  sugar  be  at  a higher  or  lower 
average  cost? 

Fourth.  What  is  the  cost  of  production,  especially  the  cost  of  such 
items  as  labor  on  the  plantation  and  in  the  mill,  fertilizing  and  irri- 
gating the  cane  fields,  and  handling  the  product  from  the  factory  to 
the  market  ? 

Fifth.  What  is  the  status  of  the  labor  class  considered  from  the  social, 
industrial,  and  wage  standpoints? 

Seventh.  What  of  the  other  agricultural  products  and  industries  of 
the  islands? 
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Uu fortunately  I was  prevented  from  making  as  full  and  complete  an 
investigation  as  I liad  desired  by  tbe  breaking  out  of  the  bubonic 
plague,  which  threw  the  city  of  Honolulu  into  a state  of  quarantine 
which  was  maintained  against  it  for  several  months  by  the  other  islands, 
by  other  places  on  the  same  island,  and  by  the  ports  of  the  United 
States.  This  curtailed  the  complete  inspection  that  I had  planned  of 
all  the  plantations  and  the  conditions  pertaining  thereto,  and  more 
work  must  be  done  before  the  investigation  can  be  considered  complete. 
After  the  quarantine  regulations  were  fixed  I had  to  direct  my  efforts 
to  gathering  the  required  data  at  Honolulu.  Fortunately,  Honolulu  is 
the  center  for  all  business  transacted  in  the  islands;  the  plantations 
all  have  their  headquarters  there,  and  there  it  is  possible  to  gather 
almost  completely  the  facts  pertaining  to  the  sugar  industry. 

General  Conditions  Affecting  the  Sugar  Industry  of  the 

Islands. 

Under  this  head  is  presented  such  general  information  as  may  have 
a bearing  on  the  sugar  industry  of  the  Hawaiian  Islands.  Their  loca- 
tion is  given,  their  topography  described,  and  their  climatic,  soil,  and 
trade  conditions  set  forth. 

location  and  general  description  of  the  islands. 

The  Hawaiian  Islands  belong  to  the  Polynesian  group.  They  are 
situated  between  18°  oV  and  22°  15'  north  latitude,  and  154°  50'  and 
160°  30'  west  longitude.  The  general  trend  of  the  islands  is  from  the 
southeast  to  the  northwest. 

Beginning  at  the  southeast,  we  have  Hawaii,  the  largest  island  of  the 
group,  from  which  the  whole  group  now  takes  its  name.  They  were 
formerly  called  the  Sandwich  Islands,  a name  given  by  Captain  Cook, 
on  their  discovery,  January  19, 1778,  in  honor  of  the  Earl  of  Sandwich. 
The  island  of  Hawaii  has  an  area  of  4,210  square  miles.  The  whole 
group  has  an  area  of  6,700  square  miles,  Hawaii  having  nearly  two- 
thirds  of  the  whole. 

The  names  of  the  other  islands,  as  we  go  from  the  southeast  to  the  i 
northwest,  following  the  natural  trend,  are  as  follows: 

First,  v e have  a group  of  three — the  island  of  Maui,  just  to  the  west  ot 
which  lie  two  smaller  islands,  Lanai  and  Kalioolawe.  The  next  island  ’ 
in  order  is  Molokai,  the  next  is  Oahu,  and  the  farthermost  of  the  eight 
larger  ones  are  Kauai  and  Kiihau,  which  latter  is  close  to  the  south  of 
Kauai.  These  are  the  eight  larger  islands  which  are  capable  of  habi- 
tation and  production. 

It  is  generally  accepted  that  these  islands  originated  through  vol- 
caDic  eruption.  Surrounding  the  base  of  each  mountain  or  central 
elevation  is  a belt  of  table  land  which  has  beeu  formed  by  the  disinte- 
gration and  washing  down  of  the  lava  material.  The  work  of  tbe 
coral  insect  also  has  assisted  a great  deal  in  the  formation  of  these 
level  tracts,  the  coral  reefs  forming,  as  they  do,  a sort  of  outer  wall  iu 
the  sea  and  the  base  for  the  deposit  of  the  disintegrated  matter  washed 
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down  by  the  numerous  streams  on  the  inclosed  shallow  sea  area.  This 
coral  formation  has  been  the  means  of  forming  numerous  harbors 
around  the  indentations  and  inlets. 

In  elevation  these  volcanic  mountains  vary,  the  highest  peak  being 
13,805  feet.  The  shore  line  is  broken  by  numerous  indentations,  giving 
opportunities  for  numerous  harbors. 

The  rainfall  varies  in  the  cultivated  regions  from  3 feet  to  15  feet  per 
annum,  the  average  of  the  islands  being  42J  inches.  It  can  be  seen 
that  this  bountiful  supply  of  rainfall  gives  opportunity  for  watering  the 
soil  either  naturally  or  artificially. 

There  are  some  general  conditions  prevailing  here  which  affect 
materially  the  productiveness  of  the  islands,  especially  the  principal 
crop  grown,  which  is  sugar. 

TEMPERATURE. 

These  islands  have  a very  equable  climate.  The  variations  between 
summer  and  winter  are  but  slight ; also  the  variations  between  night 
and  day  are  not  so  extreme  as  are  found  in  most  other  places.  At 
Honolulu,  along  about  4 o’clock  in  the  afternoon  the  temperature  begins 
to  go  down,  and  while  the  evenings  and  nights  are  cooler  than  the  day, 
they  are  always  pleasant  and  comfortable.  Neither  does  the  climate 
present  extremes  from  day  to  day.  The  history  of  one  day  is  usually 
that  of  the  day  following  and  the  day  before  it;  the  record  for  twelve 
years  gives  89°  as  the  highest  and  54°  as  the  lowest  temperature. 
The  average  temperature  for  the  year  is  74.3°.  At  this  port  the 
average  temperature  from  January  1st  to  July  1st  is  about  71.6°; 
from  July  1st  to  January  1st,  75.2°.  The  temperature  during  the  day 
in  summer  varies,  as  a rule,  from  70°  in  the  morning  to  81°  at  2 p.  in.; 
in  winter,  from  68°  in  the  morning  to  75°  at  2 p.  m.  It  can  be  readily 
seen  that  this  gives  us  an  equable  climate  for  the  performance  of  any 
kind  of  business  or  manual  labor,  and  the  condition,  so  far  as  climate  is 
concerned,  is  vastly  superior  to  that  of  the  West  Indies  or  East  Indies, 
or  any  of  the  tropical  sugar  producing  countries.  It  is  as  conducive  to 
comfort  as  the  climate  in  any  part  of  the  temperate  zone  during  the 
growing  season.  Consequently  it  will  not  do,  in  estimating  the  effect 
of  heat  on  the  power  of  an  individual  to  perform  manual  labor,  to  con- 
clude that  workers  can  not  perform  as  much  manual  labor  in  the 
Hawaiian  climate  as  in  the  summer  climate  of  the  temperate  zone. 
This  argument,  though  applicable  to  other  tropical  cane-sugar-pro- 
ducing countries,  does  not  apply  to  the  Hawaiian  Islands. 

WINDS  AND  STORMS. 

First  may  be  mentioned  the  trade  winds,  which  blow  from  the  north- 
east to  the  southwest  from  the  1st  of  January  to  the  1st  of  October. 
On  the  windward  side  of  the  islands  the  tendency  of  these  winds  is  to 
decrease  the  production  of  cane  sugar,  for  two  reasons— first,  the  agita- 
tion of  the  plant  itself  by  these  winds  causes  it  to  lean  or  fall,  and 
causes  more  or  less  whipping  of  the  leaves,  which  impedes  the  growth 
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and  productiveness  of  the  plant.  Second,  these  winds  carry  to  the 
plant  the  salt  spray,  which  in  itself  is  deleterious  to  vegetation. 

On  the  leeward  side  of  the  island  different  conditions  prevail.  Pro- 
duction is  more  abundant  where  moisture  is  sufficient,  and  the  effects 
of  the  salt  spray  are  not  felt.  Generally  speaking,  the  productiveness 
of  sugar  on  the  two  sides  of  the  island  vary  considerably.  There  are 
other  conditions  prevailing  that  tend  to  increase  this  difference  in 
productiveness,  the  main  one  being  the  two  systems  of  irrigation  that 
prevail  here. 

A peculiarity  of  the  islands  is  that  the  hazard  of  storms  does  not 
enter  so  much  into  their  calculations.  The  condition  in  this  respect 
partakes  of  the  well-known  mild  and  quiet  character  of  the  Pacific 
Ocean,  so  that  in  the  production  of  crops  and  in  the  shipment  of  the 
product  to  market,  not  nearly  so  much  danger  is  involved  as  there  is 
in  the  case  of  the  West  Indies  or  the  Philippines. 

IRRIGATION. 

There  are  three  distinct  sources  of  water  supply  available  for  grow- 
ingcane,  and  the  system  of  production  in  use  depends  upon  the  section 
in  which  the  population  is  located.  The  first  to  be  considered  are  those 
sections  where  crops  receive  their  supply  of  moisture  from  the  rain  falling 
directly  on  the  soil.  This  is  the  condition  under  which  cane  is  grown 
largely  on  Hawaii,  the  principal  island,  which  produces  a larger  amount 
of  sugar  than  any  other. 

The  systems  of  irrigation  may  be  divided  into  two  classes:  One  in 
which  surface  water  is  taken  from  the  streams  and  delivered  to  the  soil 
through  canals,  etc.,  the  same  as  in  California  and  the  arid  sections  of 
the  United  States;  another  in  which  water  is  pumped  from  artesian 
wells  to  altitudes  varying  from  75  to  600  feet. 

Irrigation  by  surface  water  belongs  naturally  to  the  windward  side  of 
the  islands,  and  irrigation  by  subterranean  water  to  the  leeward  side. 
The  windward  side  of  the  islands  being  the  one  where  the  most  rain  falls, 
the  streams  mostly  flow  down  that  side,  while  on  the  leeward  side,  in 
order  to  obtain  sufficient  moisture,  planters  are  compelled  to  sink  arte- 
sian wells. 

The  lee  side  of  the  island  is  also  favored  in  the  matter  of  temperature, 
it  being  considerably  warmer  than  the  windward  side,  and  it  is  well 
known  that  sugar  cane  is  partial  to  heat.  It  should  be  remembered, 
however,  that  on  the  lee  side  of  the  island  successful  cane  production  can 
only  be  carried  on  where  sufficient  moisture  can  be  secured  by  artesian 
wells  and  made  available  for  irrigation,  as  most  of  the  rainfall  is  on  the 
windward  side  of  the  islands.  As  most  of  the  natural  drainage  of  the 
island  is  on  the  rainy  side,  the  delta  formations,  the  washings,  and  silt 
and  soil  deposits  are  here  forming  the  “made  lands”  and  the  greater  part 
of  the  more  or  less  cultivable  lands,  so  that  the  aggregate  amount  of 
sugar  produced  on  the  windward  side  is  much  greater  as  a rule. 

Irrigation  constitutes  an  important  item  of  cost  in  growing  cane  on 
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these  islands.  It  is  one  of  the  disadvantages  here  that  so  large  a propor- 
tion of  the  cane  must  be  grown  by  irrigation ; outside  of  the  island  of 
Hawaii  nearly  all  of  the  new  projects  that  are  being  introduced  or  com- 
pleted have  an  artesian  water  supply  for  irrigation.  No  doubt  a great 
deal  has  been  accomplished  by  the  introduction  of  the  artesian  well  as 
a source  of  water  supply.  A great  deal- has  also  been  accomplished  in 
perfecting  pumps  for  throwing  large  quantities  of  water;  also  for  eleva- 
ting this  water  to  higher  altitudes  than  was  formerly  thought  expedient. 
There  is  little  doubt  of  the  further  fact  that  the  sugar  industry  of  the 
islands  has  reached  the  limit  of  profitable  pumping  of  water  to  higher 
altitudes.  There  is  no  definite  data  yet  as  to  the  cost  of  pumping  water 
to  different  altitudes;  the  most  that  is  known  at  the  present  time  is 
that  water  is  pumped  successfully  onto  plantations  having  lands  whose 
altitudes  vary  between  50  and  200  feet,  and  if  necessary  water  will  be 
pumped  up  to  the  altitude  of  000  feet.  The  farther  fact  is  known  that 
these  plantations,  as  a whole,  do  return  a good  profit  on  the  cane  grown, 
without  being  able  to  give  the  figures  of  the  cost  of  pumping  for  the  vari- 
ous altitudes;  but  the  impression  is  gaining  ground  that  the  limit  of 
altitude  to  which  water  can  be  pumped  profitably  for  irrigation  is  not  far 
from  the  highest  extreme  mentioned  above,  000  feet.  Very  careful  data 
is  being  sought  after  now  on  this  subject,  and  it  is  believed  by  many  who 
are  well  posted  that  this  limit  is  going  to  shut  out  considerable  of  the 
lands  that  have  been  under  cultivation  or  in  contemplation  for  future 
growing  of  sugar  cane,  and  that  these  lands  will  be  used  for  other  pur- 
poses not  requiring  so  much  water. 

The  following  statement  was  prepared  by  a civil  engineer  who  lias 
been  practically  engaged  in  making  surveys  and  investigations  to 
secure  data  regarding  the  artesian  water  supply.  The  writer  is  M.  M. 
O’Shaughnessy,  president  California  Association  of  Civil  Engineers, 
San  Francisco,  Cal. : 

Tlie  sugar  product  of  the  Hawaiian  Islands  was  last  year  250,000  tons,  which  sold 
at  an  average  price  of  $80  per  ton,  or  a total  value  of  $20,000,000.  From  a modest 
beginning  some  twenty  or  thirty  years  ago  it  has  been  gradually  increased  to  the 
present  amount  by  improved  systems  of  cultivation,  the  main  feature  of  which  is 
systematic  irrigation  of  the  growing  caue.  Up  to  twelve  years  ago  the  only  avail- 
able sources  of  supply  were  the  natural  streams  flowing  in  the  mountains,  which 
were  diverted  by  means  of  long  ditches  o ver  fairly  smooth  ground  and  in  iron  syphon 
pipes  across  the  abrupt  ravines,  which  break  down  the  sides  of  the  island  mountain 
slopes. 

Mr.  Claus  Spreckels,  first  owner  of  the  Hawaiian  Commercial  and  Sugar  Company 
property  on  Maui,  was  the  pioneer  in  this  field,  building  the  Haiku  ditch,  which 
leads  the  flowing  streams  from  the  northeast  slopes  of  Maui  westerly  to  the  arid 
plains  which  connect  the  two  mountain  chains,  West  Maui  and  Haleakala.  The 
capacity  of  this  ditch  was  60,000,000  gallons  daily.  The  financial  success  of  this 
scheme  encouraged  others  to  similar  attempts  until  at  the  present  time  all  the  acces- 
sible flowing  streams  on  the  other  islands  are  diverted  to  this  use. 

The  presence  of  a great  quantity  of  underground  fresh  water  in  Honolulu  induced 
the  Ewa  Plantation  owners  on  Oahu  Island  to  explore  this  field,  and  after  prospect- 
ing in  a thorough  manner  they  started,  about  twelve  years  ago,  a 5,000-acre  planta- 
tion, to  irrigate  which  they  rely  on  seven  separate  pumping  plants  of  a daily  capacity 


92 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899. 


of  50,00(1,000  gallons  of  fresh  water,  which  is  drawn  entirely  from  wells.  Roughly 
speaking,  each  100  acres  of  land  requires  1,000,000  gallons  of  water  daily  for  irriga- 
tion purposes,  hut  this  proportion  is  varied  by  the  soil  and  climatic  conditions  and 
the  personal  judgment  of  the  plantation  manager.  The  Ewa  Plantation  adjoins 
Pearl  Harbor,  and  lies  below  an  elevation  of  200  feet,  the  average  pumping  lift  being 
80  feet.  At  the  present  time  28  tons  of  coal  daily  is  being  used  for  steam  purposes, 
at  an  average  cost  of  $10  per  ton  or  $21  per  acre  per  year.  My  estimate  for  cost  of 
irrigating  at  a 500-foot  average  lift  at  present  coal  prices  would  be  $60  per  acre  per 
year. 

The  success  of  Ewa  with  its  low  lift  has  induced  many  other  plantations  to  embark 
on  enterprises  with  higher  lifts,  but  the  financial  success  of  high-lift  propositions 
remains  to  be  proven.  The  price  of  sugar  and  the  cost  of  fuel  will  define  a line  which 
will  be  the  limit,  with  local  conditions  in  the  field,  at  which  high-lift  pumping  will 
pay. 

No  geological  survey  has  yet  been  made  of  the  islands  which  would  enable  me  to 
accurately  study  the  conditions  governing  the  vast  underground  reservoirs  which 
exist  on  all  the  islands.  They  are  undoubtedly  all  of  volcanic  origin  and  of  com- 
paratively recent  formation,  from  a geological  standpoint.  The  general  character 
of  the  rock  is  a highly  porous  lava,  very  absorbent  in  character,  with  occasional 
layers  of  tight  metamorphosed  strata. 

The  rainfall  on  the  windward  sides  of  the  islands  is  very  great,  as  the  mountains 
are  very  rough  and  covered  with  vegetation,  which  acts  as  a condenser  and  precipi- 
tates the  vapor-laden  clouds  which  float  southwesterly  over  them  from  the  Pacific 
Ocean.  As  a general  rule  the  windward  or  northeasterly  slopes  of  the  islands  have 
a copious  rainfall  varying  from  50  to  150  inches  annually,  and  the  southerly  and 
southwesterly  sides  are  extremely  dry,  averaging  only  3 to  15  inches.  The  under- 
ground supply  of  fresh  water  is  undoubtedly  fed  from  the  regions  of  heavy  rainfall, 
and  passes  through  the  porous  strata  to  the  sea  except  where  restrained  along  the 
shores  by  strata  of  clay  and  materials  of  recent  deposit,  which  prevent  its  egress. 

In  Oahu  the  best  water-bearing  strata  are  tapped  by  wells  at  a depth  of  from  400 
to  600  feet,  and  the  water  rises  in  Honolulu  to  a height  of  40  feet  above  sea  level, 
at  Ewa  about  20  feet  above  sea  level,  and  east  of  Honolulu  only  6 feet  above  sea 
level.  The  static  level  of  the  water  varies  with  general  conditions,  such  as  rainfall 
and  number  of  wells  being  drawn  from.  At  the  present  time,  after  a season  of  pro- 
longed drought,  it  rises  to  a height  of  34  feet,  or  6 feet  below  the  normal  level,  at 
Honolulu. 

About  300,000,000  galloDS  daily  are  now  pumped  for  plantation  purposes  in  Oahu, 
and  many  doubt  if  the  underground  supply  will  continue  long  to  meet  this  excessive 
draught.  Most  of  the  water  carries  40  grains  of  salt  per  gallon,  which  will  grow 
good  cane;  but  an  excess  of  salt  in  the  water  proves  fatal  to  the  health  of  the  cane. 

From  5 to  10  millions  of  gallons  are  procured  at  each  station  by  means  of  5 to  10 
wells  12  inches  in  diameter  lined  with  -^-inch  iron  casing.  The  wells  are  placed  50 
feet  apart,  as  a rule,  and  joined  by  18  to  24-inch  pipe  placed  near  the  static  level  of 
the  water  and  connected  with  the  water  ends  of  the  lifting  pumps.  The  latter  are 
placed  in  pits  as  near  the  water  level  as  practicable,  lined  with  concrete  and  con- 
nected by  means  of  tunnels  with  the  wells.  In  placing  a pumping  station  it  would 
seem  desireable  to  have  as  large  a portion  as  possible  of  solid  formation  between  it 
and  the  sea  so  as  to  prevent  any  flow  of  sea  water  toward  the  station,  and  the  con- 
sequent ruin  of  the  water  for  irrigation  purposes.  Two  types  of  pumping  engines 
are  largely  used,  the  direct- acting,  triple-expansion,  high-duty  engine,  and  the 
crank  and  fly-wheel  engine.  Each  has  special  advocates,  but  enough  data  have  not 
yet  been  procured  of  working  expense  to  demonstrate  which  is  the  most  economic. 

A geological  and  stratigraphic al  survey  of  the  islands  is  badly  needed,  as  a large 
amount  of  money  is  thrown  away  each  year  on  haphazard  and  unintelligent  water 
exploration.  Water  development  in  the  islands  will  always  be  in  the  hands  of  cor- 
porations or  capital,  as  no  encouragement  is  offered  to  the  party  with  little  money 
to  indulge  in  expensive  exploitation,  the  results  of  which  might  be  of  doubtful  value. 
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SOILS  AND  CANE-PRODUCING  AREAS. 

While  all  of  the  soils  found  on  the  different  plantations  are  due  to  the 
disintegration  of  the  lava  rocks,  there  is  considerable  difference  in  the 
physical  and  chemical  properties  of  the  different  soils  due  to  the  differ- 
ent kinds  of  rocks  and  minerals  thrown  out  of  the  different  volcanoes, 
but  a discussion  of  these  soils  would  be  too- voluminous  to  attempt  here 
except  in  a general  way. 

On  account  of  the  gradual  rise  of  the  land  as  we  pass  back  from  the 
sea,  we  find  what  are  known  as  lowland  and  upland  soils.  It  has  been 
estimated  that  the  average  rise  in  altitude  is  about  300  feet  per  mile. 
On  account  of  the  volcanic  origin  of  the  islands  they  are  rich  in  mineral 
plant  food.  On  account  of  color,  and  physical,  geological,  and  chem- 
ical composition,  they  have  been  divided  into  the  following  classes : 

(1)  Dark  red  soils  formed  by  the  simple  decomposition  of  the  normal 
lavas  under  climatic  action,  and  more  particularly  where  great  heat 
and  small  rainfall  have  prevailed. 

(2)  Yellow  and  light  red  soils  which  differ  not  only  in  color  but  also 
in  their  composition  from  the  dark  red  soils,  these  differences  being  due 
to  special  physical  and  chemical  influences  which  mark  their  origin. 

(3)  Sedimentary  soils  derived  from  the  decomposition  of  lavas  at 
high  altitudes,  the  decomposed  matter  being  removed  by  rainfall  and 
deposited  over  lower  levels. 

Thrum’s  Hawaiian  Annual,  the  official  authority  in  the  islands  on  all 
statistical  questions,  gives  the  following  results  of  official  investigation, 
showing  the  fertility  and  value  of  the  different  soils  as  evidenced  by 
the  amount  of  sugar  an  acre  of  each  will  produce : Dark  red  soils,  10,411 
pounds  of  sugar  per  acre;  sedimentary  soils,  10,301  pounds;  and  yellow 
soils,  6,291  pounds. 

On  an  average  two  years  are  required  to  make  a crop  of  sugar  in 
Hawaii,  while  only  one  year  is  required  in  Louisiana,  so  that  the 
Hawaiian  yield  per  acre  requires  to  be  cut  in  two  in  order  to  compare 
more  accurately  with  the  annual  production  of  Louisiana. 

ACREAGE  AND  YIELD  OF  SUGAR  IN  THE  ISLANDS. 

The  area  of  arable  lands  growing  sugar  in  Hawaii  may  be  deduced 
from  the  figures  in  the  following  table  from  Thrum’s  Annual,  which 
also  shows  the  annual  production  of  sugar : 


Acreage  and  yield  of  sugar , 1895-1897. 


Year. 

Cane  manu- 
factured, 
acres. 

Sugar  pro- 
duced, tons 
of  2,000 
pounds. 

Yield  of 
sugar 
per  acre, 
pounds. 

1895  

47,  399i 

153, 419£ 

6, 470 

1896  

55, 792 

227, 093 
251, 126 

8, 148 

1897  

53, 825J 

9,  331 
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The  average  number  of  acres  of  cane  manufactured  for  the  three  years  was  52,318. 
As  the  crop  requires  most  of  two  years  to  mature,  and  as  two  crops  are  always  grow- 
ing at  the  same  time,  it  is  seen  that  the  acreage  under  cane  is  not  less  than  105,000 
acres.  Since  some  small  areas  of  extreme  uplands  are  two  and  one-half  years  in 
reaching  maturity,  the  above  area  must  he  considerably  added  to. 

Considering  the  further  fact  that  some  portion  of  the  total  area  is  always  lying 
out  for  rest,  we  are  justified  in  concluding  that  the  land  in  use  for  cane  growing  is 

125.000  acres. 

The  sugar  industry  is  confined  to  belts  of  table-lands  around  the 
islands,  and  valleys  between  the  mountains.  The  altitude  at  which 
cane  has  been  successfully  grown  varies  between  20  and  3,000  feet  above 
the  level  of  the  sea.  Of  course,  in  the  higher  altitudes  the  water  sup- 
ply is  from  rainfall  and  surface  irrigation. 

FERTILIZERS. 

There  are  some  soil  elements  that  are  properly  demanded  to  make  a 
success  of  growing  sugar  cane,  such  as  lime,  phosphoric  acid,  potash, 
and  nitrogen.  Some  of  these  soils  seem  to  abound  in  some  things  and 
to  be  lacking  in  others,  such  deficiencies  being  met  with  the  application 
offertilizers.  All  of  these  lands  have  to  be  reenforced  with  a liberal 
application  of  different  kinds  of  fertilizers,  depending  upon  the  absence 
or  presence  of  these  elements  in  available  form.  It  can  be  stated  as  a 
general  average  that  these  fertilizers  cost  about  $45  per  ton,  spread  on 
the  soil,  and  that  it  requires  about  a half  a ton  per  acre  per  crop.  The 
supply  of  fertilizers  is  entirely  imported,  some  of  it  as  crude  material  to 
be  mixed  and  delivered  to  the  planters  by  companies  organized  for  the 
purpose,  and  some  of  it  all  ready  for  use  by  companies  in  the  States. 

The  crude  materials  entering  into  these  fertilizers  are  acid  phosphate 
of  lime,  from  the  East,  usually  from  Florida  and  South  Carolina;  pot- 
ash salts,  imported  from  Germany ; sal  ammoniac,  imported  from  Europe ; 
nitrate  of  soda,  imported  from  Peru;  bone,  blood,  and  fish  guano, 
imported  from  both  the  East  and  the  Pacific  coast.  Fish  guano  is  a 
refuse  of  the  fish-oil  factories  and  salmon-canning  factories,  which  are 
distributed  along  the  coast  from  San  Francisco  north.  Large  quan- 
tities of  this  are  being  shipped  to  the  islands. 

ESTIMATED  MAXIMUM  PRODUCTION. 

The  production  of  sugar  in  the  islands  for  some  time  has  been  below 

250.000  tons  per  annum.  For  last  year  (1899)  it  is  given  as  282,000 
tons.  The  estimated  yields  for  the  next  three  years  are:  For  1900, 

310.000  tons;  for  1901,  333,000  tons;  for  1902,  360,000  tons. 

The  past  year  has  been  marked  by  an  increase  in  lands  used  for  grow- 
ing cane,  owing  to  the  stimulus  of  annexation.  Several  new  companies 
have  been  organized.  Most  of  the  companies  have  been  able  to  add 
more  or  less  to  their  available  lands,  all  of  which  tends  to  increase  the 
amount  of  production  in  tlje  islands.  The  increase  is  also  due,  in  part, 
to  the  introduction  of  a higher  grade  of  farming  machinery,  bringing 
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the  lands  under  better  cultivation,  more  intensive  farming,  and  better 
methods  of  manufacturing.  The  increase  in  the  production  of  sugar  is 
steadily  growing.  A careful  estimate  made  here  puts  the  limit  of  future 
production  at  about  500,000  tons.  This  figure  seems  to  be  accepted 
unanimously  by  those  best  informed.  A close  look  at  the  relief  map  of 
these  islands  will  show  that  there  is  a limit  to  the  amount  of  their  pro- 
duction. The  area  that  can  be  devoted  to  sugar  is  quite  small,  as  com- 
pared with  the  whole  area.  The  average  cost  of  production  will  then 
be  considerably  higher  than  at  present,  on  account  of  the  extra  expense 
for  pumping  water  to  higher  altitudes. 

CANE  CULTURE. 

Cultivation  is  carried  on  through  animal  and  steam  power.  The  sys- 
tems of  cultivation  and  manufacture  in  use  here  are  probably  the  best 
that  can  be  devised.  Money  has  not  been  spared  to  bring  this  indus- 
try to  a high  state  of  development.  The  animal  in  use  here  is  the  best 
quality  of  mule,  and  they  use  the  most  modern  kinds  of  implements. 
The  steam  plow  is  being  introduced;  it  is  capable  of  doing  a large 
amount  of  work  and  doing  it  well.  It  goes  down  to  a depth  of  14  to 
18  inches,  and  is  capable  of  stirring  from  8 to  12  acres  a day.  It  takes 
about  eighteen  months  to  produce  the  first  crop  of  cane.  As  a rule, 
they  can  produce  one  crop  of  rattoons — sometimes  two.  A man  well 
versed  in  such  matters  tells  me  that  they  rattoon  where  they  can  pro- 
duce 30  tons  of  cane  to  the  acre,  but  there  is  considerable  acreage  on 
which  cane  is  produced  without  rattooning  at  all. 

Sugar  cane  on  the  Hawaiian  Islands  is  cultivated  as  follows:  In  the 
case  of  irrigated  cane,  land  is  prepared  either  by  steam  or  mule  plow- 
ing, harrowed  down  smooth,  and  then  laid  out  in  lands  for  irrigation. 
Water  is  laid  onto  the  fields  through  the  main  ditch  and  distributed  by 
subditches.  The  furrows  for  the  planting  of  the  cane  are  made  about 
5 feet  apart  and  15  inches  deep.  The  cane  is  planted  in  the  furrows. 
The  irrigation  water  is  then  let  into  the  first  furrow  until  the  same  is 
full,  when  the  supply  end  of  the  ditch  is  closed  and  the  irrigator  steps 
along  to  the  next  furrow,  and  so  on  through  the  whole  land.  No  cul- 
tivators or  plows  enter  into  the  growing  of  sugar  cane  after  it  is  planted ; 
all  work  is  done  by  hoes.  The  fertilizer  is  sometimes  put  in  the  furrow 
when  the  cane  is  planted,  and  at  other  times,  after  the  cane  is  up  about 
18  inches,  it  is  dropped  along  in  the  furrow  as  evenly  as  possible  at  the 
rate  of  1,000  pounds  per  acre.  When  the  cane  is  up  large  enough  the 
field  hands  usually  go  in  and  pull  out  small  weeds,  keeping  the  field 
clean  until  the  cane  has  grown  large  enough  to  shade  the  entire  ground, 
when  the  weeding  and  hoeing  are  no  longer  necessary.  When  the 
cane  has  grown  so  high  that  the  lower  leaves  die  from  shade  the  leaves 
are  stripped  oft*.  This  is  continued  from  time  to  time  until  the  cane  is 
properly  matured.  The  leaves  of  the  cane  when  stripped  are  laid 
between  the  furrows  in  which  the  cane  is  planted  and  remain  there 
until  after  the  crops  are  cut  oft. 
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The  time  of  planting  is  from  May  to  September,  and  cutting  begins  in 
December  the  year  following.  In  other  words,  the  cane  tassels  during 
September  and  October  in  the  year  after  planting,  and  it  is  considered 
mature  and  ready  to  cut  in  December.  The  time  occupied  in  harvest- 
ing nearly  completes  the  two  years.  The  cutting  is  done  by  hand;  the 
cane  is  thrown  in  rows;  from  there  it  is  taken  up  by  the  men,  laid  on 
the  cars  or  carts,  or  in  the  flumes,  as  the  case  may  be,  and  transported 
to  the  mill. 

The  field  is  now  ready  for  rattooning.  The  trash  is  allowed  to  lie 
upon  the  ground  for  a couple  of  weeks  wheS  it  is  set  on  fire  and  the 
field  is  burned  over.  In  such  parts  as  are  not  well  burned  the  trash  is 
piled.  In  some  two  or  three  weeks  the  rattoons  will  spring  up,  and 
they  are  cultivated  in  precisely  the  same  manner  as  the  planted  cane. 
But  if  the  plantation  is  not  rattooned,  the  ground  is  ready  for  another 
crop  to  be  planted.  The  foregoing  applies  to  irrigated  plantations. 

The  method  followed  on  plantations  where  the  moisture  is  derived 
from  natural  rainfall  is  as  follows:  The  land  is  prepared  in  the  same 
manner  as  for  an  irrigated  plantation,  but  the  furrows  are  compara- 
tively shallow,  as  in  farming  for  corn  or  potatoes.  The  cane  is  planted 
in  the  furrows  and  is  slightly  covered.  The  rows  are  about  5 feet  apart, 
but  admit  of  entering  with  cultivators  and  horses.  The  cultivator 
begins  working  through  the  cane  in  the  same  manner  as  in  cultivating 
com.  This  is  followed  up  with  the  hoe,  which  is  used  in  cleaning  around 
the  cane  stalks,  so  that  the  field  is  kept  entirely  clean  from  grass  and 
weeds.  This  continual  cultivation  fills  the  furrow  in  which  the  cane  is 
planted,  and  by  hoeing  it  is  slightly  hilled  up  from  each  side,  leaving  a 
slight  depression  between  the  rows.  It  is  necessary  to  keep  constantly 
cultivating  and  hoeing  on  account  of  the  vigorous  growth  of  weeds  and 
grass  occasioned  by  the  constant  rainfall  in  the  tropical  climate  until 
such  time  as  the  leaves  of  the  cane  plants  shade  the  ground.  The 
future  treatment  of  the  crop  is  the  same  as  in  the  case  of  irrigated  fields. 
It  might  be  mentioned  in  this  connection  that  it  is  the  custom  of  the 
planters  to  fertilize  their  rattoon  crop  the  same  as  the  other;  that  is  to 
say,  the  average  of  fertilizer  applied  would  be  a half  ton  per  acre  for 
every  crop  raised. 

FACTORY  METHODS. 

It  is  not  necessary  to  go  into  a discussion  of  the  process  of  milling 
this  cane,  except  to  say  that  it  is  very  similar  to  the  best  methods  used 
in  every  other  section  where  sugar  cane  is  grown.  In  the  methods  and 
implements  of  cultivation  and  in  the  machinery  used  in  the  manufac- 
ture of  sugar  from  this  cane  the  very  best  are  used  here.  I suppose 
that  in  no  other  place  in  the  world  has  this  industry  reached  the  excel- 
lence of  methods  and  machinery  found  here.  Nearly  all  the  mills  have 
the  nine-roller  system;  that  is  to  say,  the  cane  is  crushed  with  three 
different  sets  of  rollers  of  three  each. 

As  already  stated,  in  most  cases  the  factory  and  the  land  upon  which 
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tlie  cane  is  grown  both  belong  to  the  same  company.  The  exceptions 
to  this  rule  are  in  cases  where  plantations  are  rented  to  small  lease- 
holders, who  take  from  20  to  50  acres,  grow  the  cane,  and  have  it  milled, 
sharing  in  the  amount  of  sugar  produced. 

YIELD  PER  ACRE  OF  CANE  AND  SUGAR. 

It  is  stated  of  cane  grown  on  these  islands  that  it  takes,  as  a rule, 
seven  and  one-half  tons  of  cane  to  produce  one  ion  of  sugar.  Of  course 
there  is  some  cane  grown  here  which  does  a little  better  than  that,  and 
other  cane  that  hardly  comes  up  to  that  figure,  but  this  seems  to  be 
accepted"  as  the  general  average. 

One  curious  fact  in  connection  with  the  cane  grown  here  as  compared 
with  that  grown  in  Porto  Eico  and  Cuba  is  the  amount  of  cane  they  pro- 
duce per  acre  for  a single  crop,  followed  with  the  uncertainty  of  ration- 
ing for  even  once.  It  may  be  set  down  as  a general  rule  that  30  tons  of 
cane  to  the  acre  is  considered  a small  crop.  So  much  is  this  true  that 
rationing  is  not  resorted  to  unless  30  tons  to  the  acre  can  be  produced 
by  it.  The  better  crops  yield  50  to  60  tons  of  cane  to  the  acre,  and  the 
best  as  high  as  70  to  75  tons.  The  sugar  growers  generally  estimate  the 
average  sugar  produced  per  acre  as  5 tons;  but  there  are  cases  where 
a plantation  will  average  in  its  production  10  tons  of  sugar  per  acre,  and 
even  this  figure  has  been  exceeded.  In  1889  one  plantation,  with  con- 
siderably over  2,000  acres  in  cane,  two-thirds  of  which  was  first  crop  and 
the  other  third  ration,  averaged  10^  tons  of  sugar  per  acre.  One  case 
is  reliably  reported  in  which  a tract  of  ground  of  over  100  acres  pro- 
duced an  average  of  14  tons  of  sugar  per  acre.  Of  course  this  is  an 
extreme  case  here,  and  I think  in  excess  of  anything  known  anywhere 
else.  It  should  not  be  imagined  that  tl  jse  conditions  prevail  exten- 
sively. On  the  contrary,  there  are  a few  plantations  here  which,  owing 
to  deficient  supply  of  moisture  or  unfit  soil,  have  not  been  able  to  pro- 
duce sugar  on  a paying  basis  even  under  the  present  prices,  and  with  a 
tendency  of  sugar  to  go  down  in  prices  rather  than  uxi  the  probabilities 
are  that  some  of  the  area  in  sugar  at  the  present  time  will  be  devoted  to 
other  crops,  thus  offsetting  to  that  extent  the  increase  on  account  of 
better  methods  of  cultivation  and  newer  lands  being  brought  into  use. 

MANNER  AND  COST  OF  TRANSPORTATION. 

In  most  cases  here  the  plantation  and  factory  are  combined  under  one 
management,  and  the  factory  is  connected  with  the  plantation  by  means 
of  movable  car  tracks,  on  which  cars  are  run  to  carry  the  cane  to  the 
factory  and  which  constitute  a medium  of  communication  between  the 
factories  and  the  cultivated  lands  for  all  purposes.  In  most  instances 
the  steam  engines  are  used  in  moving  these  cars  back  and  forth.  Thus 
the  plantation  itself  is  connected  to  the  railroad,  by  which  they  deliver 
their  product  to  the  railroad  shipping  station  or  seaport.  In  other 
instances  mule  power  is  used. 
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There  is  a peculiar  innovation  practiced  in  several  districts  which 
probably  does  not  exist  to  any  extent  in  any  other  sugar  district  in 
the  world.  This  is  the  process  of  transporting  the  cane  from  the  fields  to 
the  mills  by  water  flumes.  The  main  flumes  are  led  from  the  fields  to  the 
mill  precisely  as  the  permanent  railroad.  They  are  constructed  of  wood. 
From  these  V-shaped  flumes,  extending  from  stations  along  the  main 
flume  into  the  field,  are  smaller  flumes  the  same  as  the  portable  railway 
track,  which  are  moved  from  place  to  place  over  the  field.  The  water  is 
turned  into  these  V-shaped  flumes  and  the  cane  is  then  thrown  in,  car- 
ried to  the  main  flume,  and  thence  to  the  mill ; here  the  water  drops 
through  the  grating  and  the  cane  goes  onto  a carrier,  which  conducts  it 
to  a crusher. 

It  is  estimated  that  it  will  cost  from  $10  to  $12  a ton  to  place  sugar 
from  these  local  ports  into  the  port  of  San  Francisco.  This  cost  is  made 
up  of  local  freightage,  dockage,  export  freightage,  insurance,  and  other 
expenses  that  naturally  enter  into  the  shipment,  the  cost  being  higher  in 
case  of  the  sugar  that  has  to  be  brought  to  Honolulu  for  shipment  abroad 
than  with  that  which  goes  from  the  port  nearest  where  it  is  grown  direct 
to  market.  For  sometime  there  has  been  a considerable  amount  of  sugar 
that  goes  from  the  islands  around  Cape  Horn  to  New  York.  This  is 
estimated  at  about  50,000  tons.  The  rest  of  it  goes  to  the  Pacific  coast 
through  the  port  of  San  Francisco,  and  there  it  is  refined  and  prepared 
for  general  consumption,  or  it  is  transported  overland  to  its  Eastern 
market.  Eailroad  transportation  on  this  sugar  from  San  Francisco  to 
its  Eastern  market  is  about  $8  per  ton. 

The  prospects  are  bright  for  considerable  increase  in  facilities  for 
water  transportation  between  the  ports  of  Honolulu  and  New  York. 
A company  in  New  York  is  putting  on  four  large  steamers,  which  will 
make  Honolulu,  San  Francisco,  and  Seattle,  and  on  their  return 
Seattle,  Honolulu,  and  New  York.  It  will  cast  about  $8  per  ton  to  lay 
this  sugar  down  in  New  York  by  this  route  from  Honolulu.  The  time 
in  shipment  will  be  about  sixty-five  days.  This  is  very  apt  to  settle  two 
questions:  First,  that  considerable  of  the  freight  of  the  islands  will 
be  brought  to  the  port  of  Honolulu  by  Atlantic  coast  steamers,  and, 
second,  that  the  bulk  of  Hawaiian  exports  will  go  around  Cape  Horu 
to  New  York  for  less  than  the  cost  of  railroad  shipment  from  San 
Francisco  to  New  York,  thus  saving  cost  of  shipment  to  San  Francisco. 

HARBORS. 

The  islands  are  especially  provided  with  harbors,  protected  in  the 
natural  formation  of  the  islands.  While  these  harbors  are  not  numer- 
ous, they  are  sufficient  to  do  all  the  shipping  that  the  most  sanguine 
expectation  has  in  view  for  the  future  commerce  of  the  islands. 
There  are  three  harbors  that  will  probably  take  care  of  all  the  foreign 
shipping  necessary  in  these  islands.  The  first  one  is  at  Honolulu,  which 
has  been  the  seat  of  Government  of  the  islands  for  a century  or  more, 
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and  the  center  of  commerce  of  these  islands  with  the  outside  world. 
On  Hawaii,  which  is  the  principal  island  in  size  and  production,  is  the 
port  of  Hilo.  This  harbor  has  had  the  natural  conditions,  if  it  had 
been  provided  with  whaves,  etc.,  to  take  care  of  the  shipping  neces- 
sary to  handle  the  imports  and  exports  of  the  isHffids,  but  it  has  never 
been  able  to  establish  itself  in  this  respect,  as  Honolulu,  being  the 
seat  of  Government  and  therefore  the  seat  of  influence,  has  been  able 
to  control  the  bulk  of  the  foreign  shipping.  Hilo,  during  the  past 
year,  has  been  able  to  forge  ahead  considerably  in  the  volume  of  her 
foreign  shipping,  and  it  is  thought  in  the  future  that  she  will  gradually 
establish  herself  in  this  respect,  and  finally  control  most  of  the  foreign 
shipping  that  has  to  do  with  this  island.  The  bubonic  plague  has 
aided  materially  in  this  respect,  since  the  Government  has  directed 
that  Government  transports  going  between  San  Francisco  and  the 
Philippines  shall  make  their  stop  at  Hilo  instead  of  Honolulu ; also,  sugar 
shipped  from  this  port  does  not  run  the  risk  of  quarantine,  and  its 
regulations  incident  to  the  jirevalence  0f  tbe  plague,  as  would  sugars 
shipped  from  Honolulu.  These  favorable  circumstances  have  stimu- 
lated shipments  from  Hilo,  the  shipping  facilities  have  necessarily  had 
to  be  enlarged,  and  the  value  of  this  port  has  been  emphasized. 

The  United  States  Government  some  years  ago  secured  by  treaty 
with  the  Hawaiian  Islands  Pearl  Harbor  for  the  purpose  of  a coaling 
station  for  her  Navy  and  shipping.  This  harbor,  in  all  its  natural 
arrangements  and  advantages,  is  one  of  the  finest  on  the  Pacific 
Ocean.  It  is  almost  completely  inlocked,  has  many  strategic  advan- 
tages, either  for  commercial  or  naval  uses.  With  the  expenditure  of  a 
few  hundred  thousand  dollars  to  give  it  a deep  channel  to  the  ocean, 
it  will  have  capacity  for  taking  care  of  the  entire  United  States  Navy 
with  room  to  spare.  If  the  Isthmian  Canal  shall  be  completed  and  the 
tide  of  commerce  turns  to  the  Hawaiian  route,  this  harbor  will  prob- 
ably be  the  great  haven  for  shipping  of  all  kinds,  provided  it  shall  be 
properly  equipped  for  this  purpose.  I quote  from  the  report  of  the 
Hawaiian  Annexation  Committee,  covering  the  subject  of  harbors  as 
follows : 

Although  the  harbor  and  limited  roadstead  of  Honolulu  have  for  a hundred  years 
or  so  furnished  the  wharf  privileges  and  anchorage  ground  for  numerous  vessels  of 
all  classes  which  have  visited  the  islands,  there  is  already  such  a pressing  demand 
for  an  early  increase  in  harbor  room,  wharf  area,  and  anchorage  in  the  Honolulu 
Harbor,  as  to  make  necessary  the  immediate  consideration  of  measures  for  addi- 
tional harbors  and  wharves. 

Within  6 or  7 miles  of  Honolulu  lies  Pearl  Harbor,  a most  valuable  feature  of  our 
Hawaiian  acquisition.  It  is  the  only  place  capable  of  use  as  a naval  station  in  the 
North  Pacific  Ocean,  except  immediately  upon  the  American  coast.  It  consists  of 
an  inland  lake  containing  8 square  miles  of  water,  about  half  of  which  is  from  5 to  10 
fathoms  deep,  admitting  the  largest  ships.  The  remaining  portion  has  a depth  of 
from  2 to  4 fathoms.  It  is  accessible  from  the  sea  by  a passage  a third  of  a mile  in 
width,  which  after  a small  amount  of  dredging  will  become  a safe  and  excellent 
entrance  for  vessels. 
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This  harbor  is  many  times  larger  than  that  of  Honolulu,  and  it  offers  to  the 
United  States  facilities  for  the  increase  of  the  Pacific  and  Oriental  commerce,  the 
value  of  which  can  not  be  estimated.  If  the  United  States  shall  develop  this 
desirable  place,  as  it  may  easily  do,  it  will  afford  the  American  Navy  the  most 
advantageous  spot  for  a coaling  station  and  naval  depot  to  be  obtained  anywhere. 

No  other  inclosed  harbor  exists  in  any  group  for  thousands  of  miles  north  or  south. 
One  writer  says: 

“The  naval  power  owning  Pearl  Harbor  will  therefore  hold  in  complete  monop- 
oly the  mastery  of  the  Pacific  Ocean  north  of  the  equator.  Pearl  Harbor  is  the 
chief  jewel  of  the  Hawaiian  group.” 

Owned  now  by  the  United  States,  it  offers  us  the  key  to  the  commerce  of  China, 

Japan,  and  Australia. 

" 

DESTRUCTION  OF  FORESTS. 

One  of  the  painful  sights  to  be  observed  in  making  an  inspection  of 
the  islands  is  the  extravagant  way  in  which  they  have  been,  and  are 
still  being,  denuded  of  their  forests.  This  has  resulted  from  two 
causes,  both  of  which  are  chargeable  to  the  introduction  of  civilization 
and  the  development  of  enterprises  which  follow  in  the  wake  of  civil- 
ization. As  a sort  of  companion  to  the  sugar  industry,  and  to  some 
extent  its  rival,  is  the  cattle  industry.  Vast  tracts  of  land  have 
passed  under  the  control  of  cattle  men.  These  lands  are  usually  lying 
upon  the  sides  of  mountains,  the  forests,  and  any  other  land  that  may 
be  classed  as  grazing  land.  Large  herds  of  cattle  have  been  placed 
on  these  lands  for  the  purpose  of  grazing.  From  this  source,  most  of 
the  meat  of  the  islands  is  obtained.  These  herds  have  usually  been 
worked  up  from  the  old  native  stock  by  crossing  with  better  stock. 
Cattle  were  originally  introduced  after  the  discovery  of  the  islands,  and 
along  with  other  kinds  of  domestic  animals  were  allowed  to  run  wild, 
so  that  they  developed  all  the  characteristics  of  wild  cattle.  The 
forests  are  covered  by  a dense,  tangled  growth  of  vines,  giving  the 
character  of  dense  thickets  or  jungles.  Under  such  conditions  bark  on 
the  trees  grows  very  tender  in  texture.  Droves  of  these  wild  cattle 
going  into  the  forests  hook  and  tear  down  the  vines,  exposing  the 
trees  with  their  tender  bark  to  the  direct  action  of  the  sun,  which 
kills  them.  On  vast  areas  of  forests  these  dead  trees  stand  with  their 
white  trunks  in  the  air  like  monuments  of  past  greatness.  Such  sights 
can  be  seen  in  different  sections  of  the  islands. 

In  other  instances,  where  the  cattle  have  not  accomplished  the 
destruction  of  the  forest,  the  sugar  planter  is  accomplishing  what  the 
cattle  left  undone.  Whenever  they  can  find  ground  that  experience 
has  taught  them  would,  if  cleared,  be  good  sugar-cane  land,  the  forest 
trees  are  torn  out  and  the  land  made  a part  of  the  plantation.  I have 
in  mind  one  plantation,  the  whole  area  of  which  is  being  cleared  out 
of  the  forest.  In  this  forest  are  great  quantities  of  timber  suitable  for 
fuel,  also  other  timber  of  superior  quality,  fit  for  the  best  kind  of  fin- 
ishing lumber,  counted  by  cabinetmakers  equal  to  mahogany.  This 
company  is  expending  $1,000,000  simply  to  clear  off  the  timber  and  get 
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the  ground  ready  for  the  plow.  This  timber  is  cut  and  piled  and 
burned.  It  simply  goes  up  in  smoke,  and  the  forest  is  gone  forever. 
One  plantation  company  is  trying  an  experiment  of  bringing  down  to 
the  islands  a cargo  of  petroleum  from  California  to  see  if  it  will  facili- 
tate the  burning  of  these  piles  of  timber. 

COOPERATIVE  FARMING. 

Experiments  have  been  carried  on  by  some  of  the  companies  in  let- 
ting out  small  tracts  of  ground  to  individuals  who  plant,  cultivate,  and 
deliver  the  cane  to  the  factory,  and  receive  in  payment  therefor  a cer- 
tain stipulated  amount  of  sugar,  for  which  they  are  credited  with  the 
cash  value  according  to  the  market  juice  on  the  day  of  the  delivery  of 
cane.  The  amount  allowed  the  leaseholder  varies  considerably,  rang- 
ing between  one-half  and  two-thirds  of  the  sugar  produced.  I believe 
that  this  system  has  worked  satisfactorily  whenever  it  has  been  tried, 
and  some  even  go  so  far  as  to  claim  that  in  it  lies  the  future  solution  of 
the  labor  problem.  I am  confident  that  it  will  be  very  fortunate  if 
this  idea  shall  be  accepted,  as  it  will  tend  to  enhance  the  importance 
of  the  individual  and  give  the  citizenship  of  the  islands  a higher  rank 
in  the  future  than  will  be  the  case  under  a system  involving  only  hired 
labor.  If  the  system  should  go  further  and  extend  to  the  individual 
cane  grower  the  opportunity  to  own  or  control  the  land  he  works  as  an 
individual  proprietor,  then  the  ideal  method  will  have  been  found. 
Under  such  conditions  the  Hawaiian  Islands  would  be  moving  forward 
squarely  on  the  highway  of  civilization,  with  a destiny  to  work  out  in 
common  with  the  rest  of  the  country  of  which  she  has  become  an 
integral  j>art. 

NEED  OF  AN  EXPERIMENT  STATION. 

In  regard  to  the  other  agricultural  industries  of  the  islands  the  fol- 
lowing may  be  said:  Something  has  been  accomplished  in  coffee  grow- 
ing, but  I believe  the  industry  as  a whole  is  receding  rather  than 
gaining.  Rice  culture  has  gained  a little  foothold,  but  it  is  really 
an  outgrowth  of  the  sugar  industry,  as  most  of  the  laborers  employed 
on  these  plantations  and  in  the  mills  are  Japanese  and  Chinamen,  and 
their  principal  food  is  rice.  The  great  success  of  the  sugar  industry 
and  its  profits  have  carried  almost  everything  along  in  the  direction  of 
this  industry.  Nothing  seems  to  gain  much  headway  that  is  not  in 
some  way  connected  with  the  sugar  industry,  but  the  time  is  coming 
when  the  sugar  industry  will  have  reached  the  limit  of  its  expansion. 
There  are  a great  many  things  that  should  have  a place  in  the  agricul- 
ture of  those  islands.  It  ought  to  be  the  ambition  of  every  country  to 
be  as  nearly  self-sustaining  as  possible.  There  is  a field  for  other 
things  without  interfering  with  the  legitimate  claims  of  the  sugar 
industry.  It  is  surprising  to  learn  the  high  cost  ot  ordinary  things 
needed  in  the  daily  life  of  the  people  on  the  Hawaiian  Islands,  most  of 


102 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899. 


which  could  be  produced  there  as  readily  as  anywhere,  and  some  of 
which  could  be  produced  there  a great  deal  more  readily  then  anywhere 
else. 

In  order  to  test  the  agricultural  capabilities  of  the  islands,  an 
experiment  station  working  along  lines  similar  to  those  in  the  States 
should  be  established  in  the  Hawaiian  Islands.  Quite  a number  of 
bright,  intelligent,  and,  I might  say,  philanthropic  men  have  given 
their  money  and  time  to  investigating  the  agricultural  resources  of 
the  islands,  working  simply  as  individuals.  The  results  of  such  work 
should  all  be  gathered  and  published  in  such  form  as  to  be  most  useful 
in  developing  the  agricultural  resources  of  the  islands.  The  experiment 
station  should  investigate  these  resources,  lead  the  agricultural  thought, 
and  create  a new  agricultural  intelligence.  This  will  inspire  those 
already  at  work  to  stronger  and  more  diligent  efforts,  and  will  induce 
others  to  come  and  participate  in  giving  these  islands  a successful  list 
of  agricultural  products. 

The  Islands  and  Plantations  Described  Separately. 

Under  this  head  the  four  principal  islands  are  described  separately, 
and  nearly  all  the  plantations  on  each  are  given  and  briefly  described. 
The  maps  have  been  reproduced  from  Finney’s  Hawaiian  Directory, 
for  which  they  were  prepared  by  Mr.  S.  M.  Kanakanui,  a native  Ha- 
waiian artist. 

THE  ISLAND  OF  MAUI. 

This  island  extends  in  its  greater  length  nearly  east  and  west,  the 
western  extremity  being  a little  north  of  west  (Plate  I).  Its  general 
form  is  something  like  the  figure  “8,”  lying  with  the  lesser  loop  extend- 
ing to  the  west.  We  might  imagine  the  center  of  each  one  of  these 
loops  to  be  the  i>osition  of  an  extinct  crater,  and  the  loops  themselves 
to  have  been  formed  by  the  overflow  of  lava  from  these  craters,  which, 
by  disintegration  and  washing,  has  formed  the  table-lands  on  which 
are  situated  the  cultivated  lands,  including  the  plantations. 

The  highest  elevation  on  the  eastern  portion  is  the  crater  of  Halea- 
kala,  10,032  feet,  and  the  highest  elevation  of  the  western  portion  is 
the  crater  of  Eke.  Between  these  two  mountains  the  disintegration  of 
the  lava  and  the  washings  of  the  rainfall  have  formed  a valley  of  10 
miles  from  the  north  to  the  south  and  about  32  miles  from  the  east  to 
the  west.  The  annual  rainfall  on  the  island  is  50  to  00  inches.  The 
principal  ports  of  the  island  are  Kahului  and  Hana.  Beginning  at  the 
western  end  of  the  island  and  following  the  southern  border,  which  is 
the  lee  side  of  the  island,  passing  thence  around  the  east  end  of  the 
island  to  the  northern  side  back  to  the  place  of  beginning,  the  planta- 
tions will  be  considered  in  their  order. 

Pioneer  Mill  Company. — This  plantation  is  90  miles  from  Hono- 
lulu. The  total  available  acreage  of  the  plantation  is  12,000.  The 
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number  of  acres  cut  last  year  was  1,764J,  and  the  total  number  of  acres 
growing  cane  is  5,000.  The  number  of  acres  available  for  future  culti- 
vation is  7,000.  In  1899  the  amount  of  sugar  produced  was  10,589  tons, 
the  yield  of  sugar  per  acre  being  G tons.  It  took  6f  tons  of  cane  to 
produce  1 ton  of  sugar.  The  capital  stock  of  the  company  is  $2,000,000, 
all  paid  up.  The  number  of  shares  into  which  the  stock  is  divided  is 
20,000,  and  the  par  value  of  stock  per  share  is  $100. 

On  this  plantation  cane  is  grown  by  irrigation  and  rainfall,  and  the 
larger  portion  of  the  water  is  pumped  from  artesian  wells,  six  pumping 
stations  being  employed  and  five  more  planned.  The  daily  pumping 
capacity  at  present  is  25,000,000  gallons,  and  will  be  45,000,000  gallons 
when  complete.  Water  is  pumped  to  an  elevation  of  420  feet.  This  is 
a nine-roller  mill.  The  percentage  of  sugar  extracted  from  the  cane  is  94 
per  cent.  A small  amount  of  water  is  brought  from  the  flumes,  which 
also  carry  cane.  There  are  about  3 miles  of  these  flumes.  This  is  a 
model  plantation,  being  the  best  producing  plantation  on  the  island  of 
Maui.  It  is  entirely  protected  from  the  winds — very  warm  and  still. 
The  elevation  of  the  plantation  varies  between  20  and  900  feet,  averag- 
ing 200  feet,  ttteam  plows  are  used.  There  is  a steam  railway  in  con- 
nection with  movable  tracks,  and  a trolley  line.  Sugar  is  shipped  to 
Honolulu  by  steamer,  and  from  there  exported. 

Olowalu  Sugar  Company. — Last  year  (1899)  1,502  tons  of  sugar 
were  produced.  The  capital  stock  is  $150,000,  all  paid  up.  The  stock 
consists  of  1,500  shares  of  $100  each.  In  its  physical  conditions,  Olo- 
walu has  two  kinds  of  soil.  Meteorological  conditions  are  exactly  like 
those  of  Pioneer  Mill  Company’s  plantation.  Sugar  is  transported  to 
the  port  of  Honolulu  for  exportation. 

Kihei  Plantation  Company.— This  is  a new  plantation,  which  is 
being  put  into  a state  of  cultivation.  It  lies  at  the  mouth  of  Maillae 
Bay,  at  the  base  of  Haleakala,  and  has  an  elevation  varying  from  100 
to  800  feet.  The  cane  is  grown  entirely  by  irrigation.  Steam  ifiows 
are  used.  A portable  railway  will  be  used  to  carry  the  cane  to  the 
mill.  This  plantation  will  grind  its  cane  at  the  Hawaiian  Commercial 
and  Sugar  Company’s  mill  for  the  first  ten  years  of  its  production. 
Prospects  are  that  it  will  be  a very  productive  plantation. 

Kipahulu  Sugar  Company. — This  company  owns  in  fee  simple 
1,500  acres  of  laud,  and  has  1,500  acres  more  leased,  making  a total 
acreage  of  3,000.  The  number  of  acres  cut  last  year  was  390,  the  num- 
ber of  acres  under  cultivation  900,  and  the  additional  number  of  acres 
available  for  future  cultivation  100.  The  number  of  tons  of  cane  required 
to  produce  a ton  of  sugar  is  7.  The  total  amount  of  sugar  produced  per 
acre  is  5 tons.  Last  year  1,93L  tons  of  sugar  were  produced.  The 
capital  stock  of  the  company  is  $100,000,  all  paid  up,  and  divided  into 
shares  of  $100  each. 

This  plantation  lies  on  the  windward  side  of  the  island  and  in  the 
eastern  division.  It  has  a five-roller  mill.  Its  daily  capacity  is  15  tons 
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of  sugar.  The  sugar  extracted  from  the  cane  equals  89  per  cent  of  the 
total  sugar  content.  The  cane  is  grown  entirely  by  rainfall.  Plowing 
is  done  by  mule  power.  The  elevation  varies  from  50  to  2,000  feet,  the 
average  being  700  feet.  This  plantation  is  free  from  prevailing  winds, 
and  consequently  lies  very  warm  and  free  from  spray.  The  sugar  is 
shipped  to  Honolulu  by  steamer,  from  which  port  it  is  exported.  The 
plantation  has  4 miles  of  flumes,  through  which  water  and  cane  are 
conveyed. 

Hamoa  Plantation  Company. — Last  year  2,026  tons  of  sugar  were 
produced.  The  capital  stock  of  the  company  is  $175,000,  all  paid  up. 
It  is  divided  into  shares  of  $100  each. 

This  plantation  lies  upon  the  leeward  side  of  the  island,  although  it 
is  on  the  eastern  extremity,  and  is  swept  occasionally  by  heavy  winds. 
The  elevation  is  from  50  to  2,000  feet,  and  the  cane  on  the  upper  lauds 
is  grown  entirely  by  rainfall.  Plowing  is  done  by  mule  power.  On  the 
lower  lands  irrigation  is  employed.  The  sugar  is  shipped  to  Honolulu 
and  exported  from  there. 

Hana  plantation. — The  amount  of  sugar  produced  in  1899  was 
3,175  tons.  The  capital  stock  of  the  company  is  $1,000,000,  divided  into 

50.000  shares  of  $20  each. 

The  Hana  plantation  brings  us  around  to  the  windward  side  of  the 
island.  Cane  is  grown  by  rainfall  entirely.  Plowing  is  done  by  mule 
power,  and  cane  is  transported  to  mill  by  steam  railway.  The  elevation 
is  between  50  and  2,000  feet.  Sugar  is  shipped  direct  from  Hana  to  San 
Francisco,  and  some  is  sent  to  Honolulu  by  steamer  for  exportation. 

Maui  Sugar  Company. — This  plantation  is  a new  one,  organized 
and  capitalized  by  Chinese  solely.  The  plantation  has  an  elevation 
varying  between  100  and  1,200  feet.  It  will  be  irrigated. 

Haiku  Sugar  Company. — Last  year  4,865  tons  of  sugar  were  pro- 
duced. The  capital  stock  is  $500,000,  all  paid  up.  It  is  divided  into 

5.000  shares  of  $100  each. 

The  plantation  is  subject  more  or  less  to  the  effects  of  the  winds.  It 
has  an  elevation  varying  between  100  and  1,200  feet.  The  cane  is 
grown  by  irrigation.  Plowing  is  done  with  steam  plows.  There  is  a 
steam  railway  for  transporting  the  cane  from  the  fields  to  the  mill. 
The  sugar  is  shipped  direct  from  Kahului  to  San  Francisco;  also  some 
of  it  is  sent  by  steamer  to  Honolulu  and  from  there  exported.  This  is 
a successful  plantation. 

Paia  Plantation  Company. — Last  year  6,268  tons  of  sugar  were 
produced.  The  capital  stock  is  $750,000,  all  paid  up.  It  is  divided 
into  7,500  shares  of  $100  each. 

This  plantation  is  on  the  windward  side  of  the  island,  and  its  general 
conditions  and  methods  of  cultivation  are  very  similar  to  those  of  the 
Haiku  Sugar  Company.  The  elevation  is  about  the  same.  Cane  is 
grown  by  irrigation.  Steam  plows  are  used,  and  there  is  a steam  rail- 
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way.  Sugar  is  exported  directly  from  the  port  of  Kakului  by  sailing 
vessels  and  steamers  to  San  Francisco. 

Hawaiian  Commerciae  and  Sugar  Company. — This  company  has 
a plantation  of  45,1)00  acres,  of  which  it  owns  in  fee  simple  35,000  acres 
and  leases  10,000.  There  are  18,000  acres  of  cultivable  land.  Last 
year  2,538  acres  of  cane  were  cut.  There  are  13,000  acres  of  land  avail- 
able for  future  cultivation.  Last  year  16,500  tons  of  sugar  were  pro- 
duced. The  amount  of  sugar  produced  per  acre  was  6J  tons.  The  cap- 
ital stock  of  the  company  is  $10,000,000;  amount  paid  up,  $2,312,750. 
The  number  of  shares  is  100,000,  the  par  value  of  each  being  $100. 

This  plantation  is  situated  in  the  valley  between  the  two  mountains 
and  reaches  from  sea  to  sea.  It  is  the  largest  plantation  on  this  island, 
and  one  of  the  largest  in  the  industry  on  the  Hawaiian  Islands.  It  is 
more  or  less  affected  by  the  trade  winds,  which  draw  down  through  the 
valley.  The  elevation  varies  between  100  and  500  feet,  the  average 
being  200  feet.  Crops  are  grown  by  irrigation  from  artesian  wells  and 
by  rainfall.  Steam  plows  and  steam  railway  are  both  used  on  the  plan- 
tation. The  sugar  is  transported  to  Honolulu  by  steamer  and  exported 
from  that  port,  or  it  is  shipped  direct  to  San  Francisco  from  Kahului. 
It  has  a 9-roller  mill  and  is  a very  successful  plantation. 

Wailuku  Sugar  Company. — Last  year  (1899)  7,412  tons  of  sugar 
were  produced.  The  capital  stock  is  $700,000,  all  paid  up.  The  num- 
ber of  shares  of  stock  is  7,000,  each  having  a par  value  of  $100. 

This  plantation  lies  at  the  base  of  Eke,  extending  from  Waihee  to 
Waikapu.  It  is  a favored  plantation,  being  almost  entirely  free  from 
heavy  winds,  and  producing  line,  full  crops.  The  cane  is  grown  by 
irrigation.  It  is  equipped  for  steam  plowing  and  has  a steam  railway. 
The  sugar  is  transported  to  the  port  of  Honolulu  and  there  exported. 
This  is  a successful  plantation. 

ISLAND  OF  HAWAII. 

This  is  the  largest  island  of  the  group,  and  is  the  farthest  south. 
(Plate  II.)  It  has  an  area  of  4,210  square  miles.  Its  general  shape  is 
very  much  that  of  a regular  triangle,  with  the  base  to  the  southeast  and 
the  apex  extending  toward  the  northwest.  The  surface  of  the  island 
is  broken  by  four  high  mountains,  or  rather  volcanoes.  Near  the  center 
is  the  active  crater  of  Mauna  Loa,  having  an  elevation  of  13,675  feet. 
This  volcano  has  been  recently  active  (from  July  4 to  24,  1899).  It 
has  shown  a tendency  to  eruption  quite  often  during  the  past  decade. 
North  of  this  volcano  and  nearer  the  northern  part  is  the  crater  of 
Mauna  Kea,  having  an  elevation  of  13,805  feet.  About  equally  distant 
from  this  and  Mauna  Loa,  and  lying  east  of  the  latter,  is  the  crater  of 
Kilauea,  having  an  elevation  of  4,040  feet.  This  is  considered  the  larg- 
est active  volcano  in  the  world.  It  is  at  the  present  time  emitting 
volumes  of  steam,  but  is  not  active  in  the  sense  of  emitting  a lava  flow. 
About  equally  distant  from  Mauna  Kea  and  Mauna  Loa,  and  in  a north- 
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westerly  direction  from  the  latter,  is  the  volcano  Hualalai,  having  an  eleva- 
tion of  8,273  feet.  In  the  northwestern  extremity  of  the  island  are  the 
Kohala  Mountains,  with  an  elevation  of  5,505  feet.  These  mountains 
extend  in  a northwesterly  direction  to  the  apex  of  the  island,  crossing  from 
the  North  Kohala  to  the  South  Kohala  district.  From  all  these  volcanoes 
we  find  large  beds  of  lava  flow,  which  are  more  or  less  in  a state  of  dis 
integration,  giving  rough  surfaces  to  the  ground  surrounding  them, 
and  on  some  of  which  vegetation  has  started  and  forests  have  grown, 
indicating  a longer  period  since  activity  of  the  volcano. 

From  Mauna  Loa  volcano,  radiating  in  northwesterly,  northerly, 
easterly,  and  southerly  directions,  are  five  distinct  lava  flows,  occurring 
at  different  dates,  which  have  covered  a large  scope  of  country  that 
would  otherwise  be  mostly  good,  tillable  ground.  These  lava  flows  are 
of  recent  date  and  are  readily  discernible  by  referring  to  the  map 
(Plate  II). 

The  coast  line  of  this  island  is  marked  by  several  indentures,  giving 
quite  a number  of  bays  and  two  or  three  harbors  where  the  smaller 
ships  and  steam  vessels  may  land,  and  one  main  harbor,  that  of  Hilo, 
situated  on  the  eastern  extremity.  While  this  harbor  is  capable  of 
taking  in  the  larger  ships,  the  present  wharf  facilities  do  not  permit  it. 
Much  of  the  sugar  of  this  island  goes  direct  to  market  ports,  while  the 
rest  of  it,  along  with  the  cattle  which  are  raised  in  great  abundance  in 
this  island,  is  shipped  to  the  port  of  Honolulu,  and  from  there  the  sugar 
is  exported. 

This  island  has  a number  of  small  streams,  but  inasmuch  as  sugar  is 
grown  entirely  by  rainfall  they  are  hardly  worth  considering  in  this 
connection. 

On  the  southeastern  and,  to  some  extent,  on  the  eastern,  border  of 
the  island,  shading  back  from  the  coast  to  the  mountains,  are  large 
areas  of  forest  which  forms  a dense  growth,  sometimes  a jungle.  In 
these  forests  are  some  large  trees,  apparently  of  considerable  age,  and, 
I am  told,  of  sux^erior  quality  for  lumber  for  interior  finishing  and  cabi- 
net work,  resembling  mahogany  very  much  in  grain  and  color.  It  is 
known  as  koa.  It  is  of  interest  in  this  connection  to  note  the  fact  that 
these  forests  are  more  or  less  useful  for  sheltering  the  plantations  from 
the  influence  of  winds,  and  the  further  fact  that  the  possibility  of 
increasing  the  sugar  lands  lies  in  clearing  oft*  and  using  these  lands. 
There  is  a iflantation  11  miles  from  Hilo  where  an  expenditure  of 
$1,000,000  is  being  made  simply  in  clearing  out  the  forests  and  putting 
the  land  in  shape  for  plantation  use. 

The  rainfall  on  this  island  is  extensive.  The  average  annual  rain- 
fall for  1898-99,  observation  of  21  stations,  was  86  inches.  The  ten- 
dency of  the  rainfall  on  the  eastern  and  southeastern  coasts  is  to  fall 
in  large  volumes  and  somewhat  irregularly,  but  on  the  western  coast  it 
is  more  regular  throughout  the  year  and  of  less  volume.  The  elongated 
northeastern  coast  is  the  windward  side  of  the  island,  and  the  western 
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and  southeastern  coasts  the  lee  side.  The  occasion  of  the  nnnsnal 
rainfall  is  the  high  elevation  of  the  two  volcanoes  already  mentioned, 
Maunea  Kea  and  Mauna  Loa,  on  which  snow  rests  the  year  round. 
These  cool  the  moisture-laden  trade  winds  and  cause  the  tremendous 
rainfall  on  the  windward  side  of  the  island,  but  give  a more  moderate 
and  regular  rainfall  on  the  lee  side.  The  protection  given  by  the 
mountain  elevations  and  forests  gives  to  the  island  the  hot  tropical 
| climate  and  the  excessive  moisture  so  conducive  to  the  sugar-cane  pro- 
duction. 

The  effects  of  the  salt:  spray,  as  a rule,  are  not  felt  so  much  on  the 
i windward  side  of  this  island  on  account  of  the  abrupt,  high,  rocky 
; shores.  Beginning  at  the  eastern  point  of  the  island  and  following 
I around  the  windward  side  of  the  island,  we  find  the  plantations  as 
follows : 

Puna  Sugar  Company. — This  is  simply  anew  plantation,  just  start- 
ing. In  fact  no  ground  has  been  planted  yet.  It  is  favorably  situated 
and  protected  from  the  winds  by  heavy  forests  along  the  seashore. 
The  soil  is  rich.  There  is  a very  warm  and  equable  temperature.  The 
elevation  varies  between  200  and  800  feet.  Cane  from  this  plantation 
will  be  transported  to  the  mill  by  railroad,  and  sugar  will  be  shipped 
from  Hilo,  and  transported  from  the  plantation  to  Hilo  by  railroad. 

Olaa  Plantation  Company. — This  plantation  is  located  in  the 
district  of  Puna.  It  is  protected  from  winds  by  heavy  forests.  The 
temperature  is  warm  and  equable.  The  elevation  varies  from  100  to 
2,250  feet.  This  plantation  is  covered  by  heavy  forests,  and  large  acre- 
age of  it  has  to  be  cleared  before  planting.  Cane  from  this  plantation 
will  be  transported  to  the  mill  by  railroad,  and  the  product  will  be 
exported  from  Hilo  by  ship.  This  is  a new  plantation.  Its  equipment 
includes  a 9-roller  mill.  Its  daily  capacity  is  1,200  tons  of  cane  or  170 
tons  of  sugar. 

Waiakea  Mill  and  Plantation  Company. — The  total  number  of 
acres  in  this  plantation  is  15,000,  of  which  10,000  are  cane  lands.  The 
number  of  acres  cut  last  year  was  2,060,  and  of  growing  cane,  4,500, 
while  the  number  of  acres  available  for  future  cultivation  is  5,500. 
Last  year  9,300  tons  of  sugar  were  produced,  at  the  rate  of  4£  tons  per 
acre.  The  capital  stock  of  the  company  is  $600,000,  all  of  it  paid  up. 
The  number  of  shares  is  6,000,  each  having  a par  value  of  $100. 

Waiakea  Plantation  is  located  in  the  Hilo  district,  and  is  favorably 
situated,,  being  protected  from  the  winds  by  heavy  forests  along  the 
seashore.  Its  elevation  varies  between  100  and  1,200  feet,  averaging 
500  feet.  Plowing  is  done  by  mule  power.  The  cane  is  transported  to 
the  mill  by  railroad  and  the  sugar  is  loaded  on  the  ships  for  exportation 
by  scows  direct  from  the  mill.  This  has  been  a very  successful  plantation, 
and  may  be  considered  one  of  the  best  on  the  island  of  Hawaii.  It 
is  located  one  mile  from  Hilo.  The  water  supply  is  rainfall,  about  180 
inches  per  annum.  The  plantation  has  about  124  miles  (including 
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movable  tracks)  of  private  railway,  90  cars,  and  3 engines.  The  capac- 
ity of  the  9-roller  mill  is  60  tons  of  sugar  per  day.  The  percentage  of 
the  sugar  extracted  from  the  cane  is  94. 

Hilo  Sugar  Company.— Last  year  6,880  tons  of  sugar  were  pro- 
duced. The  capital  stock  of  the  company  is  $500,000,  all  paid  up.  It 
is  divided  into  5,000  shares  of  $100  each. 

This  plantation  is  also  situated  one  mile  from  the  city  of  Hilo  in  the 
district  of  Hilo.  Beginning  at  the  Waimea  River,  it  extends  northwest 
along  the  coast  and  west  up  to  the  mountains.  This  plantation  is  sub- 
ject to  the  action  of  the  trade  winds ; its  temperature  has  modified 
attributes.  Its  elevation  varies  between  100  and  1,800  feet,  but  none 
of  the  cane  along  the  coast  is  injured  by  spray.  All  cane  is  carried  to 
the  mill  by  flume  and  the  product  is  transported  by  boat  from  the  mill 
direct  to  the  vessels  for  transportation  to  the  coast.  This  is  also  a very 
successful  plantation,  being  favorably  situated  for  shipping,  not  greatly 
broken  by  gulches,  and  easily  cultivated. 

Onomea  Sugar  Company. — The  amount  of  sugar  produced  in  1899 
was  8,404  tons.  The  capital  stock  of  the  company  is  $1,000,000,  all  paid 
up.  It  is  divided  into  50,000  shares  of  $20  each. 

This  plantation  is  subject  to  the  action  of  trade  winds  and  the  temper- 
ature is  modified  to  some  extent.  The  conditions  found  here  are  exactly 
the  same  as  found  on  the  plantation  of  the  Hilo  Sugar  Company.  The 
elevation  is  the  same.  The  cane  is  flumed.  The  plantation  has  been 
and  is  successful.  The  sugar  is  transported  from  the  mill  by  boat  direct 
to  Hilo  Harbor  for  exportation.  This  plantation  is  located  8 miles  from 
the  harbor  of  Hilo. 

Pepeekeo  Sugar  Company. — The  total  number  of  acres  owned  by 
this  company  is  9,500,  of  which  3,500  acres  are  under  cultivation.  In 
1899,  1,655  acres  of  cane  were  cut,  and  7,450  tons  of  sugar  were  pro- 
duced. The  number  of  tons  of  sugar  produced  per  acre  was  4J.  The 
capital  stock  of  the  company  is  $750,000,  all  paid  up.  It  is  divided  into 
7,500  shares  of  $100  each. 

This  plantation  is  situated  about  13  miles  from  Hilo.  It  is  suoject 
to  the  action  of  trade  winds,  which  modify  its  temperature.  The  eleva- 
tion is  from  100  to  1,200  feet,  the  average  being  600  to  700  feet.  Mule 
power  is  used  in  plowing.  The  cane  is  transported  to  the  6-roller 
mill  by  flume,  and  the  sugar  shipped  by  boat  direct  to  the  port  of  Hilo 
for  exportation.  This  has  been  a very  successful  plantation.  Mne 
thousand  acres  are  owned  in  fee  simple  and  500  acres  leased.  The  water 
supply  is  natural  rainfall,  which  is  at  the  rate  of  about  130  inches  per 
annum.  There  are  15  miles  of  flumes,  and  1 mile  of  movable  tracks  and 
railway.  The  percentage  of  sugar  extraction  from  the  cane  is  93.85  per 
cent. 

Honomu  Sugar  Company. — In  1899  4,968  tons  of  sugar  were  pro- 
duced. The  capital  stock  is  $75o,000,  all  paid  up.  The  number  of 
shares  is  7,500  of  $100  each. 
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This  plantation  is  located  in  the  Hilo  district,  about  15  miles  from  the 
port  of  Hilo.  It  is  subject  to  the  action  of  trade  winds,  which  modify 
the  temperature.  The  elevation  varies  from  100  to  1,800  feet.  The 
cultivation  is  entirely  by  mule  power.  Cane  is  transported  to  the 
mill  by  flume.  The  sugar  is  transported  from  the  mill  direct  to  the  port 
of  Hilo  for  exportation  by  boat.  This  plantation  has  been  very  suc- 
cessful. 

Hakalau  Sugar  Company. — In  1899  the  number  of  tons  of  sugar 
produced  was  8,980.  The  capital  stock  of  the  company  is  $1,000,000, 
being  all  paid  up.  It  consists  of  10,000  shares  of  $100  each. 

This  plantation  is  located  18  miles  from  the  port  of  Hilo,  and  is  sub- 
ject to  the  action  of  trade  winds.  The  elevation  varies  between  100 
and  2,000  feet.  Mules  are  used  in  plowing.  The  cane  is  transported 
to  the  mill  by  flumes.  The  sugar  is  shipped  by  boat  direct  from  mill 
to  the  harbor  of  Hilo  for  exportation.  This  plantation  has  been  a 
great  success. 

Laupahoehoe  Sugar  Company. — The  total  number  of  acres  in  the 
plantation  is  4,500,  of  which  1,455  acres  are  owned  in  fee  simple  and 
3,045  acres  are  leased.  This  land  is  all  available  for  sugar  production 
except  about  200  acres.  The  amount  of  sugar  produced  in  1899  was 
5,337  tons.  The  capital  stock  of  this  company  is  $250,000,  all  paid  up. 
It  is  divided  into  5,000  shares  of  $50  each. 

Laupahoehoe  plantation  is  located  about  24  miles  from  the  city  of 
. Hilo  in  the  Hilo  district.  This  plantation  is  also  subject  to  the  action 
of  trade  winds.  Its  elevation  varies  between  300  and  1,800  feet, 
averaging  850  feet.  Cane  is  transported  to  the  mill  by  flume,  and  the 
sugar  by  steamer  to  the  port  of  Hilo  for  exportation.  The  plantation 
is  cultivated  entirely  by  mule  power.  The  plant  is  a 7-roller  mill, 
with  a daily  capacity  of  45  tons  of  sugar.  The  percentage  of  sugar 
extraction  from  cane  is  90  per  cent. 

Ookala  Sugar  Comp  any. — In  1899  3,564  tons  of  sugar  were  produced. 

The  capital  stock  of  this  company  is  $500,000,  all  paid  up.  It  con- 
sists of  25,000  shares  of  $20  each. 

Ookala  plantation  is  located  about  30  miles  from  the  city  of  Hilo.  It  is 
subject  to  the  action  of  trade  winds.  The  cultivation  is  by  mule  power. 
The  cane  is  transported  to  the  mill  from  the  fields  by  fluming  and  rail- 
way— by  fluming  from  the  upper  fields  and  by  the  railway  from  the 
lower  fields.  The  sugar  is  transported  by  steamer  to  Honolulu  for 
exportation. 

Kukaiau  Plantation  Company. — In  1899  the  number  of  tons  of 
sugar  produced  was  1,732.  The  capital  stock  is  $120,000,  all  paid  up. 
The  par  value  of  stock  per  share  is  $100,  and  the  number  of  shares  1,200. 

This  plantation  is  located  38  miles  from  the  city  of  Hilo.  It  is  sub- 
ject to  the  action  of  trade  winds.  Its  elevation  varies  between  100  and 
1,800  feet.  Cultivation  is  by  mule  power  and  the  cane  is  brought  to 
the  mill  by  cable.  The  sugar  is  shipped  from  the  mill  to  the  port  of 
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Hilo  by  steamer,  whence  it  is  exported.  The  Kukaiau  mill  is  owned  by 
the  Kukaiau  Plantation  Company. 

Hamakua  Mill  Company. — The  total  number  of  acres  in  this 
plantation  is  11,000,  of  which  9,500  acres  are  owned  in  fee  simple  and 
1,600  leased.  Of  this,  4,500  acres  are  capable  of  cultivation.  The  num- 
ber of  acres  now  under  cultivation  is  3,400.  The  amount  of  sugar  pro- 
duced in  1899  was  6,000  tons,  at  the  rate  of  3^  tons  per  acre.  It  took 
8 tons  of  cane  to  produce  one  of  sugar. 

The  capital  stock  of  this  company  is  $500,000,  all  being  paid  up. 
The  par  value  of  the  stock  per  share  is  $100,  and  the  number  of  shares 

5.000. 

This  plantation  is  located  40  miles  from  the  city  of  Hilo,  in  the  dis- 
trict of  Hamakua.  It  is  subject  to  the  action  of  trade  winds.  Its  ele- 
vation varies  between  100  and  2,000  feet,  averaging  800  feet.  Plowing 
is  done  by  mule  power  and  cane  is  transported  to  the  mill  by  mule 
power  and  railroad.  Two  steam  plows  are  operated.  Sugar  is  trans- 
ported from  the  mill  to  the  port  of  Honolulu,  and  thence  exported. 
Water  supply  is  rainfall,  the  annual  rainfall  being  60  inches.  Of  pri- 
vate railroad,  including  movable  track,  there  are  9 miles.  The  daily 
capacity  of  the  9-roller  mill  is  60  tons  of  sugar. 

Paauhau  Plantation  Company. — In  1899  the  number  of  tons  of 
sugar  produced  was  7,529. 

The  capital  stock  of  the  company  is  $5,000,000,  all  paid  up.  It  is 
divided  into  100,000  shares  of  $50  each. 

This  plantation  is  located  45  miles  from  the  port  of  Hilo.  It  is  sub- 
ject to  the  action  of  trade  winds.  It  is  cultivated  by  steam  plows  and 
mule  power.  Cane  is  transported  to  the  mill  by  railway.  The  sugar  is 
transported  by  steamer  from  the  plantation  to  Honolulu  for  exportation. 
The  plantation  is  successful. 

Hjnokaa  Sugar  Company. — This  plantation  contains  7,500  acres, 
of  which  3,500  are  owned  and  4,175  leased.  The  total  number  of  avail- 
able acres  is  6,000,  of  which  there  are  now  under  cultivation  5,320, 
leaving  available  for  future  cultivation,  680  acres.  In  1899  9,150  tons 
of  sugar  were  produced.  The  capital  stock  is  $2,000,000,  all  paid  up. 
The  par  value  of  stock  per  share  is  $20,  and  the  number  of  shares 

100.000. 

This  plantation  is  subject  to  the  action  of  trade  winds.  Its  eleva- 
tion is  from  100  to  1,600  feet,  averaging  840  feet.  Cultivation  is  entirely 
by  mule  power.  Cane  is  transported  to  the  mill  by  railway.  Sugar  is 
transported  by  steamer  to  Hilo  for  exportation.  This  may  be  consid- 
ered one  of  the  successful  plantations  on  the  island  of  Hawaii.  Its 
water  supply  is  from  rainfall,  the  annual  precipitation  being  72  inches. 
There  are  5 miles  of  movable  railroad  track  and  2 miles  of  flumes.  The 
plant  includes  a 9-roller  mill.  The  percentage  of  sugar  extracted  from 
the  cane  was  93  per  cent. 
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Pacific  Sugar  Mill  Company. — This  company  has  a plantation 
of  9,400  acres,  of  which  it  owns  6,400  and  leases  3,000.  Of  this  area 
3,800  acres  are  available  for  cane  growing.  The  number  of  acres  now 
under  cultivation  is  3,200,  leaving  600  acres  available  for  future  culti- 
vation. In  1899  4,640  tons  of  sugar  were  produced.  The  capital  stock 
of  the  company  is  $500,000,  all  paid  up.  It  is  divided  into  5,000  shares 
of  $100  each. 

This  plantation  is  located  50  miles  from  the  city  of  Hilo  in  the  Ham- 
akua  district.  It  is  subject  to  the  action  of  trade  winds.  Its  elevation 
varies  from  300  to  1,600  feet,  averaging  740  feet.  Plowing  is  done  by 
mule  power.  Cane  is  transported  to  the  mill  by  mule  power  and  rail- 
way. Sugar  is  transported  by  steamer  from  plantation  to  Hilo  for 
exportation.  This  also  may  be  considered  a successful  plantation. 
The  moisture  supply  is  from  rainfall, which  averages  50  inches  annually. 
There  are  miles  of  private  railway,  including  movable  track,  and.  6 
miles  of  flumes.  The  plant  includes  a 9 roller  mill.  Its  daily  capacity 
is  490  tons  of  cane  and  60  tons  of  sugar.  The  percentage  of  sugar 
extraction  from  the  cane  is  93  per  cent. 

Niulii  Mill  and  Plantation. — In  1899  this  company  produced 
2,226  tons  of  sugar. 

This  plantation  is  located  in  the  district  of  Kohala,  20  miles  from  the 
port  of  Maliukona.  It  is  subject  to  the  action  of  trade  winds.  Some 
of  the  cane  on  the  lower  fields  is  occasionally  damaged  by  salt  spray. 
The  elevation  varies  from  100  to  500  feet.  Cultivation  is  by  mule 
power.  The  cane  is  transported  to  the  mill  by  flume  and  mule  power. 
Sugar  is  transported  by  rail  from  the  mill  to  the  port  of  Mahukona  for 
exportation  to  San  Francisco.  This  plantation  is  considered  successful. 

Halawa  Sugar  Company. — This  plantation  produced  1,049  tons 
of  sugar  in  1899.  It  is  about  17  miles  from  the  port  of  Mahukona.  It 
is  subject  to  the  action  of  trade  winds.  The  elevation  varies  from  100 
to  1,800  feet.  Plowing  is  done  by  mule  power.  Cane  is  transported  to 
the  mill  by  flume  and  by  mule  power.  Sugar  is  transported  to  the 
port  of  Mahukona  and  from  there  exported  to  San  Francisco.  This 
may  be  considered  a successful  plantation. 

Kohala  Sugar  Company. — This  plantation  contains  4,218  acres,  of 
which  the  company  owns  3,554  and  leases  664.  Of  this  area  2,806  acres 
are  available  for  cane  growing,  2,650  being  now  under  cultivation.  In 
1899  4,100  tons  of  sugar  were  produced,  at  an  average  of  3 tons  of 
sugar  per  acre  and  7.5  tons  of  cane  to  one  ton  of  sugar.  The  capital 
stock  of  this  company  is  all  paid  up.  It  consists  of  960  shares  of  $500 
each.  This  plantation  is  situated  about  15  miles  from  the  port  of 
Mahukona.  It  is  subject  to  the  action  of  trade  winds,  and  some  of  the 
cane  on  the  lower  fields  is  occasionally  damaged  by  salt  spray.  The 
elevation  ranges  from  100  to  1,800  feet,  averaging  500  feet.  Cultiva- 
tion is  by  mule  power.  Cane  is  brought  to  the  mill  by  mule  power  and 
by  fluming.  Sugar  is  transported  by  rail  to  the  port  of  Mahukona  for 
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exportation  to  San  Francisco.  The  water  supply  source  is  rainfall,  the 
annual  average  being  57  inches.  This  is  a successful  plantation. 
There  are  6 miles  of  flumes.  The  plant  includes  a 9-roller  mill.  The 
daily  capacity  is  350  tons  of  cane,  or  50  tons  of  sugar.  The  percentage 
of  sugar  extracted  from  the  cane  is  94;  the  net  percentage  of  marketable 
sugar  is  86.75. 

Union  Mill  Company. — In  1899  1,668  tons  of  sugar  were  produced. 
The  capital  stock  is  $200,000,  all  paid  up.  The  par  value  of  stock  is 
$100  per  share,  and  the  number  of  shares  2,000. 

The  Union  Mill  Company’s  jflantation  is  located  about  12  miles  from 
the  port  of  Mahukona.  Trade  winds  prevail.  The  elevation  is  from 
100  to  1,800  feet.  Cultivation  is  done  by  mule  power.  Cane  is  trans- 
ported to  the  mill  by  mule  power.  The  sugar  is  transported  by  rail  to  l 
the  port  of  Mahukona  for  exportation  to  San  Francisco. 

Hawi  Mill. — In  1899  this  company  produced  1,222  tons  of  sugar. 
It  is  located  10  miles  from  the  port  of  Mahukona.  The  plantation  is 
subject  to  the  action  of  trade  winds.  The  elevation  varies  between  100 
and  1,800  feet.  Plowing  is  done  by  mule  power.  The  cane  is  trans- 
ported to  the  mill  by  mule  power,  and  the  sugar  is  shipped  by  mule 
teams  from  the  mill  to  the  port  of  Honoipu  for  exportation  to  San 
Francisco. 

Beecroft  Plantation. — This  is  a part  of  the  Hawi  mill,  and  the 
conditions  prevailing  are  the  same  as  at  the  Hawi  mill  plantation.  1 
This  plantation  produced  609  tons  of  sugar. 

Kona  Sugar  Company. — The  capital  stock  of  this  company  is  \ 
$500,000,  of  which  $180,000  is  paid  up  and  $320,000  is  assessable.  ■ 
The  par  value  of  the  stock  per  share  is  $100  and  the  number  of  shares  J 

5.000. 

This  plantation  brings  us  around  the  northwestern  point  of  the 
island  to  the  lee  side,  to  the  port  of  Kailua  Bay,  about  half  way  along 
the  western  border.  Kona  plantation  is  protected  from  the  winds.  1 
Warm,  equable  temperature  prevails.  The  elevation  varies  from  400  to 
2,800  feet.  Bain  is  distributed  through  the  season.  The  soil  has  fine 
color,  but  the  surface  is  rough  and  stony.  Stalks  of  experimental 
sugar  cane  have  grown  to  a height  of  24  feet  on  this  plantation.  This 
is  a new  plantation,  just  being  reduced  to  a state  of  cultivation.  Ko 
sugar  has  yet  been  produced  from  it,  but  prospects  are  good  for  a sue-  1 
cessful  plantation. 

Hutchinson  Sugar  Plantation  Company.  — In  1899  this  com- 
pany produced  7,732  tons  of  sugar.  Its  capital  stock  is  $2,500,000.  I 
The  par  value  of  the  stock  is  $50  per  share,  and  the  number  of  shares  1 

50.000. 

This  carries  us  around  the  southern  extremity  of  the  island  to  the 
small  port  of  Honuapo,  which  is  on  the  eastern  border  and  also  on  the 
lee  side.  This  plantation  is  protected  from  the  winds.  The  climate  is 
warm  and  equable.  The  elevation  varies  from  100  to  2,800  feet.  Culti-  , 
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vation  is  by  mule  power.  Cane  is  transported,  to  the  mill  by  flume.  The 
sugar  is  transported  from  the  mill  by  steamer  to  the  port  of  Honolulu 
for  exportation.  This  is  a successful  plantation. 

Hawaiian  Agricultural  Company. — In  1899  the  number  of  tons 
of  sugar  produced  was  11,318.  The  capital  stock  is  $1,000,000,  all  paid 
up.  It  consists  of  10,000  shares  of  $100  each. 

This  plantation  is  9 miles  from  the  small  port  of  Honuapo,  and  is 
somewhat  subject  to  the  action  of  winds,  which  are  local  in  their  origin. 
The  elevation  varies  from  600  to  3,000  feet.  The  cane  is  transported  to 
the  mill  by  flume  and  mule  power.  The  sugar  is  transported  from  the 
mill  by  rail  to  Punaluu,  thence  by  steamer  to  Honolulu  for  exportation. 
This  plantation  may  be  considered  successful. 

L.  Chong  is  a planter  on  the  Hawaiian  Agricultural  Company’s 
plantation,  operating  as  a leaseholder  with  this  company.  He  produced 
839  tons  of  sugar  last  year. 

ISLAND  OF  OAHU. 

This  island  is  roughly  pear-shaped,  and  extends  nearly  east  and 
west,  with  the  stem  end  toward  the  east  (Plate  III). 

Beginning  at  the  eastern  extremity  and  extending  in  a northwest- 
erly direction  in  close  proximity  to  the  coast  is  a continuous  chain  of 
mountains,  varying  in  height  from  a few  hundred  feet  to  the  highest 
point,  which  is  Tantalus,  2,013  feet.  Reaching  from  this  general  chain, 
at  right  angles  on  either  side,  toward  the  northwestern  coast  and  toward 
the  interior  of  the  island,  are  many  other  lesser  elevations  caused  by 
lava  flows. 

Beginning  at  the  western  extremity  and  running  in  a southeasterly 
direction  for  about  a third  of  the  distance  is  another  chain  of  moun- 
tains having  lateral  elevations  extending  from  it  in  the  same  way. 
These  are  known  as  the  Waianae  Mountains.  The  highest  elevation 
is  3,050  feet.  These  mountain  chains  are  well  worth  reviewing  in  con- 
sidering the  general  economy  of  the  agricultural  resources  of  the 
island,  inasmuch  as  they  furnish  protection  from  the  trade  winds, 
increase  the  temperature  of  given  sections,  and  affect  the  moisture  pre- 
cipitation. They  also  cause  countercurrents  by  means  of  draws,  etc., 
which  give  the  winds  a local  origin. 

The  coast  line  is  considerably  broken  and  cut  by  indentations.  The 
largest  harbor  now  in  use  in  the  island  is  that  on  the  south  coast, 
known  as  Honolulu.  It  is  the  general  shipping  port  for  all  of  the 
Hawaiian  Islands.  About  11  miles  west  of  this  is  the  harbor  which 
the  United  States  Government  had  secured  in  treaties  with  former 
Governments  of  these  islands  for  the  purpose  of  a coaling  station. 
This  harbor,  when  an  entrance  shall  have  been  properly  dredged,  will 
be  by  far  the  best  harbor  in  the  islands,  and  it  may  be  said  to  rank 
well  with  the  leading  harbors  of  the  world  on  account  of  its  natural 
arrangements.  It  is  no  doubt  destined  to  figure  some  day  as  a great 
H.  Doc.  699 8 
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liarbor,  lying,  as  it  does,  on  the  natural  highway  of  commerce  between 
the  United  States  and  the  Orient. 

Cane  is  grown  on  this  island  by  irrigation,  the  water  supply  coming 
from  surface  water  and  artesian  wells.  It  may  be  well  to  mention  in 
this  connection  that  throughout  these  islands  there  is  always  more  or 
less  of  rainfall. 

On  this  island  between  Diamond  Head  and  Pearl  City,  on  the  lee 
side,  are  located  near  the  edge  of  the  sea  a number  of  rice  plantations 
occupied  and  cultivated  by  Chinese.  On  the  windward  side,  beginning 
at  Kaneohe  and  extending  to  Kahuku  Point,  are  also  a number  of  rice 
plantations  occupying  the  lowland  near  to  the  edge  of  the  sea.  This  is 
interesting  in  connection  with  the  main  industry — sugar  production — 
from  the  fact  that  the  large  majority  of  laborers  are  Orientals  who  live 
largely  on  rice,  the  supply  of  which  is  partially  furnished  by  local  pro- 
duction. Kice  production  is  also  carried  on  to  a small  extent  on  the 
other  islands. 

As  will  be  observed  the  windward  side  of  the  island  is  the  northeast 
side,  and  the  northwestern  or  the  lee  side  is  the  larger  portion  of  the 
island,  extending  from  the  most  western  extremity  to  the  eastern 
extremity,  forming  a sort  of  crescent. 

The  average  rainfall  on  the  island  for  the  past  five  years  was  about 
42J  inches.  Everything  is  exported  from  the  main  port  of  Honolulu. 

I will  describe  these  plantations  in  order,  beginning  at  the  eastern 
extremity,  taking  the  windward  side  of  the  island  first. 

Waimanalo  Sugar  Company. — In  1899  the  number  of  tons  of  sugar 
produced  was  2,352.  The  capital  stock  of  this  company  is  $252,000,  all 
paid  up.  The  par  value  of  the  shares  is  $100,  and  the  number  of  shares, 
2,520. 

This  plantation  is  located  on  the  windward  side  of  the  island  and  is 
subject  to  the  trade  winds,  which  materially  affect  the  crops.  The  ele- 
vation varies  from  50  to  400  feet.  The  method  of  cultivation  is  by 
steam  i>ower.  The  irrigation  water  is  supplied  by  rainfall.  Cane  is 
transported  to  mill  by  railway.  Sugar  is  transported  from  the  mill  by 
steamer  to  Honolulu  for  exportation.  This  plantation  has  always  been 
successful. 

Heeia  Agricultural  Company. — The  amount  of  sugar  produced 
on  this  plantation  in  1S99  was  2,190  tons.  The  capital  stock  of  the 
company  is  $150,000,  all  paid  up.  It  consists  of  1,500  shares  of  $100 
each. 

Heeia  plantation  is  located  on  the  windward  side  of  the  island  about 
8 miles  from  Waiamanello.  It  is  subject  to  the  action  of  the  trade 
winds.  The  elevation  varies  from  50  to  500  feet.  Cane  is  transported 
to  mill  by  mule  teams  and  steam  railway.  The  sugar  is  transported 
by  steamer  from  the  mill  to  the  port  of  Honolulu  for  exportation.  The 
plantation  is  successful.  Cultivation  is  by  mule  power.  The  irrigation 
water  comes  from  mountain  streams. 
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Laie  x jlantation. — The  amount  of  sugar  produced  in  1899  was  494 
tons. 

This  plantation  is  situated  on  the  windward  side  of  the  island  and 
is  affected  by  the  action  of  the  trade  winds.  Its  elevation  varies  from 
50  to  400  feet.  Cultivation  is  by  mule  power.  The  irrigation  water 
comes  from  rainfall  and  artesian  wells.  Cane  is  transported  to  mill  by 
rail  from  the  fields ; sugar  is  sent  to  the  landing  by  rail  and  thence  by 
steamer  to  Honolulu  for  transportation.  This  plantation  is  successful. 

Kahuku  Plantation  Company. — In  1899  the  amount  of  sugar 
produced  was  7,008  tons.  The  capital  stock  of  this  company  is  $500,000; 
all  of  it  paid  up.  The  y&r  value  of  stock  per  share  is  $100,  and  the 
number  of  shares,  5,000. 

This  plantation  is  subject  to  the  trade  winds.  Cane  is  frequently 
affected  by  salt  spray.  The  elevation  varies  from  100  to  G50  feet.  Cul- 
tivation is  by  steam  plowing.  Irrigation  is  by  artesian  wells  and 
| rainfall.  Cane  is  transported  to  mill  by  steam  railway.  Sugar  is  trans- 
ported by  railway  and  steamer  from  mill  to  the  port  of  Honolulu  for 
exportation.  This  plantation  is  successful. 

Waialua  Agricultural  Company,  Limited. — The  number  of 
acres  of  growing  cane  is  1,700.  The  amount  of  sugar  produced  last 
year  was  1,700  tons.  The  number  tons  of  sugar  produced  per  acre  was 
5.43,  and  the  number  of  tons  of  cane  to  one  ton  of  sugar,  7.  The  capital 
stock  of  this  company  is  $3,500,000,  of  which  $1,500,000  is  paid  up  and 
1 $2,000,000  is  assessable.  The  par  value  of  stock  per  share  is  $100. 

This  plantation  may  be  considered  as  located  on  the  lee  side  of  the 
islands,  and  is  protected  from  the  trade  winds.  The  climate  is  warm 
and  equable.  The  elevation  varies  from  50  to  1,000  feet.  The  average 
elevation  is  350  feet.  Cultivation  is  by  steam  plowing.  The  supply  of 
irrigation  water  comes  from  artesian  wells  and  rainfall.  The  annual 
rainfall  is  30  inches.  Cane  is  transported  to  mill  by  steam  railway. 
Sugar  is  shipped  to  Honolulu  by  rail  from  the  mill  for  exportation. 
There  are  16  miles  of  private  railway,  including  movable  track,  and  6 
miles  of  water  flumes.  Three  sets  of  steam  plows  are  operated.  The 
percentage  of  sugar  extracted  from  the  cane  is  94  per  cent.  This  is  a 
new  plantation.  Water  is  pumped  to  an  elevation  of  250  feet.  The 
daily  capacity  of  the  water  sui>ply  is  16,000,000  gallons.  The  plant 
includes  a nine-roller  mill  with  a daily  capacity  of  1,200  tons  of  cane 
and  150  tons  of  sugar. 

Waianae  Company^. — In  1899  the  amount  of  sugar  produced  was 
3,506  tons.  The  capital  stock  is  $300,000,  all  paid  up.  It  is  divided 
into  3,000  shares  of  $100  each. 

This  plantation  is  located  on  the  lee  side  of  the  island  entirely  pro- 
tected by  two  high  mountains  extending  out  to  the  sea.  The  climate 
is  very  warm  and  equable.  The  elevation  varies  from  100  to  600  feet. 
Irrigation  is  by  artesian  wells  and  rainfall.  Steam  plows  are  used. 
Cane  is  transported  to  mill  by  steam  railway.  Sugar  is  shipped  to 
Honolulu  by  rail  for  exportation.  This  plantation  is  successful. 
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Ewa  Plantation  Company,  Limited. — The  total  number  of  acres 
in  this  plantation  (all  leased)  is  9,000.  The  total  area  available  for  pro- 
duction of  sugar  is  6,500  acres,  of  which  5,500  acres  are  producing  cane, 
In  1899,  the  number  of  tons  of  sugar  produced  was  22,334.  The  num- 
ber of  tons  of  sugar  produced  per  acre  was  10.1,  the  amount  of  cane 
required  to  produce  one  ton  of  sugar  being  7.83  tons.  The  capital 
stock  of  the  company  is  $5,000,000,  all  paid  up. 

Ewa  Plantation  is  located  10  miles  from  the  city  of  Honolulu,  near 
Pearl  Harbor  on  the  lee  side  of  the  island,  and  is  protected  from  the 
winds  by  high  mountains.  The  climate  is  warm  and  equable.  There 
are  4 miles  of  flumes  for  water.  The  elevation  varies  from  40  to  200 
feet,  averaging  100  feet.  Irrigation  is  by  artesian  wells  and  rainfall, 
the  annual  rainfall  being  25.7  inches.  Cane  is  transported  to  mill  by 
steam  railway,  and  the  sugar  is  shipped  to  Honolulu  from  the  mill  by 
railway  for  exportation.  There  are  26  miles  of  private  railway,  includ- 
ing movable  tracks.  This  plantation  has  been  wonderfully  successful, 
producing  10  tons  of  sugar  per  acre  on  an  average.  It  operates  3 sets 
of  steam  plows.  The  percentage  of  sugar  extracted  from  the  cane  is 
93.5  per  cent,  the  net  percentage  of  marketable  sugar  secured  being 
83.25  per  cent.  The  greatest  elevation  for  pumping  water  is  200  feet, 
the  daily  water  capacity  being  52,000,000  gallons.  The  plant  has  a 
9-roller  mill  with  capacity  of  1,000  tons  of  cane  and  135  tons  of  sugar. 

Oahu  Sugar  Company. — This  company  has  11,000  acres,  of  which 
it  owns  1,500  and  leases  10,500.  The  total  number  of  available  acres  is 
11,000,  of  which  3,500  acres  are  under  cane  growth.  The  total  produc- 
tion of  sugar  in  1899  was  8,000  tons.  The  amount  of  sugar  produced 
per  acre  was  8 tons,  and  the  number  of  tons  of  cane  to  one  ton  of  sugar 
was  8.  The  capital  stock  of  this  company  is  $3,600,000,  of  which 
$3,000,000  is  paid  up  and  $600,000  is  assessable.  The  par  value  of 
stock  per  share  is  $100,  and  the  number  of  shares  36,000. 

Oahu  Plantation  is  situated  near  Pearl  Harbor  on  the  lee  side  of  the 
island.  The  climate  is  warm  and  equable.  The  elevation  is  from  100  to 
650  feet.  Steam  plows  are  used.  Irrigation  is  from  artesian  wells  and 
rainfall,  the  annual  rainfall  being  20  inches.  Cane  is  transported  to 
mill  by  steam  railway,  and  to  Honolulu  by  rail  for  exportation.  There 
are  25  miles  of  private  railway,  including  portable  tracks,  and  1 mile 
of  flume.  Three  sets  of  steam  plows  are  used.  This  is  a new  planta- 
tion. but  very  successful,  producing  from  8 to  11  tons  of  sugar  per 
acre  of  land.  The  daily  capacity  of  the  mill  is  150  tons  of  sugar. 
The  percentage  of  sugar  extracted  from  cane  is  93  per  cent,  the  per- 
centage of  marketable  sugar  being  83  j)er  cent.  Water  is  pumped  to  an 
elevation  of  550  feet.  The  daily  capacity  of  water  is  40,000,000  gallons. 
The  plant  includes  a nine-roller  mill. 

Honolulu  Sugar  Company. — The  capital  stock  of  this  company  ; 
is  $900,000,  being  divided  into  9,000  shares  of  $100  each.  This  planta-  j 
tion  is  located  about  6 miles  from  Honolulu,  and  is  the  nearest  planta-  \ 
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tion  to  that  city.  It  is  on  the  lee  side  of  the  island.  The  climate  is 
very  warm  and  equable.  Steam  plows  are  used;  also  steam  railway. 
Irrigation  water  is  supplied  by  artesian  wells  and  rainfall.  The  cane 
will  be  shipped  to  Honolulu  by  rail,  and  from  this  port  exported.  This 
is  a new  plantation  of  promise. 

ISLAND  OF  KAUAI. 

The  general  shape  of  this  island  is  like  a pear,  with  the  smaller  end 
extending  toward  the  west  (Plate  IY).  This  is  generally  conceded  by 
geologists  to  be  the  oldest  island  in  the  group.  Directly  in  the  center 
of  the  island  appears  an  extinct  volcano  called  Waialeale.  Radiating 
from  this  volcano  are  chains  of  mountains  extending  east,  west,  north, 
and  south.  The  windward  coast  of  this  island  is  the  northern  and 
eastern  sides,  and  the  lee  side  is  the  southern  coast.  The  coast  line 
is  not  so  much  broken  as  in  the  case  of  the  other  islands.  There  are  a 
few  small  harbors,  but  the  sugar  produced  on  this  island  is  shipped  to 
Honolulu  by  steamer  and  thence  exported. 

Beginning  at  the  northeastern  extremity  and  going  around  the  eastern 
side  of  the  island  first,  then  around  the  southern,  passing  around  the 
western  end,  and  back  to  the  place  of  beginning,  the  plantations  will 
be  taken  up  in  the  order  in  which  they  occur. 

Kilauea  Sugar  Company. — In  1899  this  company  produced  5,420 
tons  of  sugar.  Its  capital  stock  is  $300,000,  all  paid  up.  The  par 
value  of  stock  per  share  is  $1,000,  and  the  number  of  shares  300. 

The  plantation  of  this  company  is  located  on  the  lee  side  of  the  island. 
Its  elevation  is  from  100  to  600  feet.  Cultivation  is  by  steam  and  mule 
power.  Irrigation  water  is  supplied  by  mountain  streams.  Cane  is 
transported  to  mill  by  steam  railway  and  sugar  is  transported  to  Hon- 
olulu by  steamer  for  exportation.  This  is  a successful  plantation. 

Makee  Sugar  Company. — In  1899  a total  of  9,350  tons  of  sugar 
was  produced.  The  capital  stock  of  the  company  is  $500,000.  This 
plantation  is  located  on  the  windward  side  of  the  island,  and  is  subject 
to  the  action  of  trade  winds.  The  elevation  varies  from  100  to  800  feet. 
Steam  plows  are  used.  Irrigation  water  is  supplied  by  mountain 
streams  and  artesian  wells.  Cane  is  transported  to  mill  by  fluming 
and  steam  railway.  The  juice  is  extracted  from  the  cane  by  the  diffu- 
sion process.  Sugar  is  transported  to  Honolulu  for  exportation.  The 
plantation  is  successful. 

Lihue  Plantation  Company. — This  company  has  a plantation  of 
i 34,000  acres,  of  which  it  owns  one-half  and  leases  the  remainder.  Only 
7,000  acres  are  available  for  sugar  production.  Cane  is  now  growing 
on  4,000  acres.  In  1899  16,000  tons  of  sugar  were  produced.  The 
j amount  of  sugar  produced  per  acre  was  5£  tons.  The  number  of  tons 
of  cane  required  to  produce  one  ton  of  sugar  is  7f.  The  capital  stock 
j of  this  company  is  $1,400,000,  all  paid  up.  The  par  value  of  stock  per 
I share  is  $100,  and  the  number  of  shares  14,000. 
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Liliue  Plantation  is  located  on  tlie  windward  side  of  the  islands. 
Its  climate  is  subject  to  the  action  of  trade  winds.  Its  elevation  varies 
from  40  to  400  feet.  Cultivation  is  by  steam  plowing  and  mules.  Irri- 
gation water  is  furnished  by  mountain  streams  and  rainfall.  The 
annual  rainfall  is  45  inches.  Cane  is  transported  to  mill  by  steam 
railway.  Sugar  is  transported  to  Honolulu  by  steamer  for  exportation. 
The  plantation  is  successful.  There  are  35  miles  of  private  railway, 
including  movable  track.  The  elevation  to  which  water  is  pumped  is 
80  feet.  The  daily  capacity  of  water  is  2,000,000  gallons.  The  plant 
includes  one  9-roller  mill  and  one  12-roller  mill.  The  daily  capacity  is 
2.000  tons  of  cane  and  250  tons  of  sugar. 

Grove  Farm  Pdantation. — The  conditions  prevailing  here  are 
exactly  the  same  as  on  Lihue  Plantation ; the  cane  is  grown  in  the  same 
way  and  ground  at  the  Lihue  mill. 

Koloa  Sugar  Company. — This  company  has  an  area  of  12,257 
acres,  of  which  it  owns  6,257  and  leases  5,000  acres.  The  land  avail- 
able for  cane  growing  is  2,413  acres.  In  1899  a total  of  5,268  tons  of 
sugar  was  produced.  The  number  of  tons  of  sugar  produced  per  acre 
was  5.31.  The  capital  stock  of  the  company,  $300,000,  is  all  paid  up, 
and  is  divided  into  3,000  shares  of  $100  each. 

This  plantation  is  located  on  the  lee  side  of  the  island.  Its  elevation 
varies  from  50  to  350  feet.  Cultivation  is  by  steam  plowing.  Irriga- 
tion water  comes  from  mountain  streams.  The  auuual  rainfall  is  50  to 
60  inches.  Cane  is  transported  to  mill  by  mule  power  and  steam  rail- 
way. Sugar  is  shipped  to  Honolulu  by  steamer  for  exportation.  This 
jflantation  has  been  successful.  There  are  12  miles  of  private  railway, 
including  movable  track,  and  one  set  of  steam  plows.  The  elevation 
to  which  water  is  pumped  is  150  feet,  and  the  daily  water  capacity 
is  5,000,000  gallons.  The  plant  includes  an  8-roller  mill.  The  daily 
capacity  is  40  tons  of  sugar. 

McBryde  Sugar  Company. — This  company  has  18,350  acres,  of 
which  it  owns  6,000  and  leases  the  rest.  Cane  is  now  growing  on 
1,728  acres,  and  the  number  of  acres  available  for  future  cultivation  is 
6,218.  In  1899  the  amount  of  sugar  produced  was  1,200  tons,  the 
amount  of  sugar  produced  per  acre  7 tons,  and  the  amount  of  cane  to  1 
ton  of  sugar  7 J tons.  The  capital  stock  of  the  company  is  $3,500,000,  of 
which  $1,650,000  is  paid  up  and  $1,850,000  is  assessable.  The  par  value 
of  the  stock  per  share  is  $20.  Dividends  to  the  amount  of  $175,000 
have  been  declared. 

This  is  a new  plantation.  Its  elevation  varies  from  100  to  600  feet, 
averaging  400  feet.  Irrigation  water  comes  from  artesian  wells  and 
raiufall.  Cultivation  is  by  steam  plowing.  Cane  is  transported  to 
mill  by  steam  railway.  Sugar  will  be  transported  to  Honolulu  for 
exportation.  There  are  2£  miles  of  private  railway,  including  movable 
track,  and  1,000  feet  of  flumes.  There  are  two  sets  of  steam  plows.  The 
elevation  to  which  water  is  pumped  is  250  feet.  Daily  water  capacity 
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is  17,000,000  gallons.  The  plant  includes  a 7-roller  mill  of  40  tons  of 
sugar  daily  capacity. 

Hawaiian  Sugar  Company  (known  as  Makaweli).—  In  1899 
the  amount  of  sugar  produced  was  14,350  tons.  The  capital  stock  of 
the  company  is  $2,000,000,  all  paid  up.  The  par  value  of  the  stock 
per  share  is  $100,  and  the  number  of  shares  20,000. 

This  plantation  lies  on  the  lee  side  of  the  island.  Its  elevation 
varies  from  100  to  1,000  feet.  Irrigation  water  comes  from  mountain 
streams.  Cultivation  is  by  steam  plowing.  Cane  is  transported  to 
mill  by  steam  railway.  Juice  is  extracted  from  the  cane  by  the  diffu- 
sion process.  Sugar  is  transported  by  steamer  to  Honolulu  for  expor- 
tation. This  plantation  is  most  successful. 

Messrs.  Gay  & Robinson  have  a plantation  on  which  cane  is  grown 
under  the  same  conditions  as  on  the  Hawaiian  Sugar  Company’s  plan- 
tation, being  worked  up  by  that  company’s  mill. 

Waimea  Sugar  Mill  Company.— The  amount  of  sugar  produced 
in  1899  was  1,021  tons.  The  capital  stock  of  the  company  is  $125,000, 
all  paid  up.  The  par  value  of  the  stock  per  share  is  $100  and  the 
number  of  shares  1,250. 

This  plantation  is  located  on  the  lee  side  of  the  island.  Its  elevation 
ranges  from  100  to  500  feet.  All  cultivation  is  done  by  mule  power. 
Cane  is  transported  to  mill  by  mule  power  and  steam  railway.  Sugar 
is  transported  to  Honolulu  by  steamer  for  exportation.  Irrigation  is 
from  artesian  wells. 

Kekaiia  Sugar  Company. — The  number  of  acres  now  under  cane 
is  1,800.  In  1899  the  amount  of  sugar  produced  was  7,000  tons;  the 
number  of  tons  of  sugar  produced  per  acre  was  5.96,  and  the  number  of 
tons  of  cane  to  1 ton  of  sugar,  8.5.  The  capital  stock  of  this  com- 
pany is  $600,000,  all  paid  up.  It  is  divided  into  6,000  shares  of  $100 
each. 

This  plantation  is  located  on  the  lee  side  of  the  island.  Its  tempera- 
ture is  very  warm  and  equable.  Its  elevation  is  from  10  to  80  feet,  the 
average  being  30  feet.  Cultivation  is  by  steam  plowing.  Irrigation 
water  comes  front  artesian  wells.  Cane  is  transported  to  mill  from  the 
held  by  steam  power.  Sugar  is  transported  to  Honolulu  for  exporta- 
tion. There  are  16  miles  of  private  railway  and  movable  track.  Two 
sets  of  steam  plows  are  operated.  The  elevation  to  which  water  is 
pumped  is  80  feet.  The  daily  water  capacity  is  18,000,000  gallons.  The 
plant  includes  a 9-roller  mill,  with  a daily  capacity  of  450  tons  of  cane 
and  55  tons  of  sugar. 

The  estate  of  Y.  Knudsen  is  a plantation  on  which  cane  is  raised  the 
same  as  at  the  Kekaha,  and  ground  at  the  Kekaha’s  sugar  mill. 

The  Princeville  Plantation  Company. — This  is  located  at 
Hanalei  Bay  on  the  lee  side  of  the  island.  This  plantation  is  now  lying 
idle.  The  mill  was  formerly  a diffusion  one.  The  plantation  was  not 
successful,  and  the  lands  have  been  transformed  into  a cattle  ranch. 
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Estimated  Cost  and  Profits  of  Sugar  Production  in  the 

Hawaiian  Islands. 

An  estimate  of  the  actual  cost  of  producing  sugar  in  the  Hawaiian 
Islands  would  be  an  interesting  item  for  the  perusal  of  those  engaged 
in  sugar  manufacturing  in  other  sections  of  the  country.  Detailed 
information  on  this  point  is  hardly  obtainable  under  the  present  con- 
dition of  things,  iuasmuch  as  it  is  private  matter,  not  appearing  in 
public  reports  or  publications,  and  usually  consists  only  of  estimates 
made  by  the  plantation  managers  for  the  benefit  of  the  directors  and 
manipulators  of  each  particular  concern.  An  occasional  item  of  infor- 
mation, pretty  well  authenticated,  sometimes  leaks  out,  and  serves  to 
throw  some  light  upon  the  subject.  I give  here  some  figures  of  this 
kind,  which  I consider  quite  reliable.  They  were  made  by  a new  com- 
pany which  is  opening  up  an  extensive  plantation.  These  figures  were 
used  as  a basis  for  estimating  the  probable  future  costs  and  profits  of 
productions.  The  figures  themselves  were  deduced  from  tbe  actual 
operations  of  plantations  where  the  conditions  were  quite  similar  to 
those  affecting  the  new  concern. 

As  the  public  is  not  interested  in  knowing  the  names  of  the  particu- 
lar plantations,  I will  designate  the  new  concern  as  Ho.  1,  and  the  other 
plantations  as  Hos.  2,  3,  4,  5,  6,  and  7,  respectively.  The  following  table 
shows  the  crop  of  sugar  for  1898,  total  profits,  cost  per  ton  of  sugar, 
and  profits  per  ton  of  sugar: 


Cost  of  producing  cane  sugar  in  the  Hawaiian  Islands  in  1898. 


Company. 

Total 
product 
of  sugar 
in  tons. 

Total 
profits  for 
season. 

Cost  per 
ton  of 
sugar. 

Profits 
per  ton 
of  sugar. 

No.  2 - 

7,763 
8,  400 
6,914 

$199, 998 
276, 227 
243, 557 
138,  259 

$44 

35 

$25 

34 

No  3 - 

No.  4.  - 

34 

35 

No.  5 

4,  932 

41 

28 

No.  6 

6, 198 

198, 991 

37 

32. 

Another  plantation  which  will  be  designated  Ho.  7,  produced  20,000 
tons  of  sugar  at  a cost  of  $22.50  per  ton.  This  is  the  very  lowest  cost 
of  production  reported,  as  this  is  tbe  ideal  plantation  as  to  amount  of 
sugar  produced  per  acre  at  a minimum  cost.  This  plantation  started 
with  an  original  capitalization  of  $1,000,000.  The  profits  of  the  con- 
cern were  so  great  that  the  original  capital  stock  was  taken  up  and  in 
its  place  $5,000,000  of  stock  was  issued;  that  is,  the  original  capital 
was  multiplied  by  five,  making  $5,000,000  paid-up  capital.  Eating  the 
selling  price  of  sugar  at  $69  per  ton  as  in  the  above  table,  and  the  cost 
of  production  at  $22.50,  this  plant  would  yield  a profit  of  9 per  cent  on 
this  expanded  capital. 

It  was  estimated  by  the  new  company,  Ho.  1,  that  they  would  be 
able  to  cut  annually  about  8,000  acres  of  cane,  which  would  yield  6 tons 
of  sugar  per  acre,  making  the  annual  output  of  sugar  48,000  tons.  They 
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figured  tlieir  cost  of  production  $30  per  ton  of  sugar,  giving  them  a 
profit  of  38  per  cent  on  their  $5,000,000  capital.  They  estimated  the 
selling  price  of  sugar  at  $70  per  ton.  If  the  cost  of  production  should 
run  up  to  $35  per  ton  and  the  selling  price  remain  $70,  then  the  profit 
would  be  33J  per  cent.  If  the  cost  of  induction  should  remain  $30 
per  ton  and  the  selling  price  of  sugar  should  go  down  to  $60  per  ton, 
then  the  profit  would  be  28f  per  cent.  If  the  cost  of  production  should 
be  $35  per  ton  and  the  selling  price  of  sugar  $60  per  ton,  the  profit 
Avould  be  22  per  cent.  If  the  cost  of  production  should  be  $30  per  ton 
and  the  selling  price  of  sugar  $50  per  ton,  the  profit  would  be  19  per 
cent.  If  the  cost  of  production  should  be  $35  per  ton  and  the  selling 
price  of  sugar  $50  per  ton,  then  the  profit  would  be  14  per  cent. 

The  capital  stock  of  the  concerns  in  the  foregoing  table  will  now  be 
shown  with  the  total  profits  and  the  percentage  of  profits. 


Profits  of  some  sugar  companies  in  the  Haivaiian  Islands  in  1898. 


Company. 

Capital 

stock. 

Total 

profits. 

Per  cent 
of  profit. 

No.  2 

$600, 000 
500,  000 
750,  000 
750,  000 
2,  000,  000 

$199, 998 
276,  227 
243,  557 
138,  259 
198, 991 

33i 
54i 
32.  47 
18.43 
9.941 

No.  3 

No.  4 

No.  5 

The  foregoing  table  would  indicate  a good  earning  power  of  the  cap- 
ital invested  in  these  plantations,  but  it  must  not  be  taken  for  granted 
that  all  the  plantations  in  the  Hawaiian  Islands  are  doing  as  well. 
Most  of  the  plantations  are  getting  a good  return,  however,  on  their 
investment  at  the  present  prices  of  sugar.  The  plantations  whose  fig- 
ures are  used  are  fortunately  located.  Their  supply  of  moisture  is  the 
cheapest  (natural  rainfall)  and  very  bountiful. 

SETTLED  CONDITIONS. 

There  are  conditions  that  permanently  affect  the  cost  of  production 
of  sugar  in  these  islands.  As  these  conditions  have  already  been 
described  more  or  less  fully,  it  is  only  necessary  to  enumerate  them 
here. 

It  takes,  on  an  average,  two  years  to  produce  a crop  of  cane. 

The  cane  lands  must  be  fertilized  regularly  and  more  or  less  heavily, 
and  the  fertilizers  must  be  imported. 

A large  part  of  the  acreage  of  cane  must  be  grown  by  irrigation. 
Where  surface  water  is  insufficient,  artesian  wells  and  pumping  must 
be  relied  on,  but  the  altitude  to  which  water  can  be  raised  in  this  way 
is  limited,  and  the  limit  has  probably  been  reached  already  in  some 
sections. 

The  general  markets  for  sugar  are  far  distant  and  transportation  is 
expensive. 


122 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899. 


CONDITIONS  WHICH  WILL  TEND  TO  INCREASE  COSTS. 

Unskilled  labor  performed  on  the  plantations  and  in  the  mills  in  the 
production  of  sugar  on  the  islands  is  almost  entirely  done  by  four 
classes,  as  follows:  Portuguese,  Japanese,  natives,  and  Chinese.  The 
desirability  of  these  different  nationalities  for  work  on  plantations 
seems  to  run  in  the  order  which  I have  named  them.  It  will  be  seen 
from  the  table  on  page  127  that  this  is  the  order  according  to  wages 
paid.  I desire  to  discuss  under  this  head  the  prospect  for  a future  rise 
in  the  wages.  It  will  be  seen  by  the  tables  on  page  128  that  the  greater 
portion  of  these  laborers  are  Asiatics,  there  being  many  more  Japanese 
than  Chinese.  Almost  all  of  the  laborers  were  brought  to  the  islands 
originally  under  contracts.  A contract  laborer  is  one  who  signs  a con- 
tract agreeing  to  work  for  his  employer  for  a stipulated  sum  for  a stipu- 
lated time,  on  condition  that  the  employer  pay  the  expenses  of  trans- 
portation and  furnish  him  a place  to  live,  he  boarding  himself.  Usually 
the  time  stipulated  in  these  contracts  is  three  years,  and  the  wages 
$12  to  $15  per  month.  There  are  other  conditions  in  these  contracts, 
and,  in  addition,  the  laws  made  by  the  Hawaiian  Government  give 
the  planter  almost  entire  control  of  the  contract  laborer’s  actions. 
He  can  be  punished  and  imprisoned  and  made  to  work;  and  the 
planter  has  the  power  to  decide  whether  or  not  he  is  able  to  work 
and  other  powers  which  make  peculiar  reading  under  the  jurisdiction 
of  the  Stars  and  Stripes.  The  contract  laborer  himself  is  known  as 
a u coolie.”  From  a moral  or  an  intellectual  standpoint  he  would  not 
rank  very  high.  I have  seen  them  unloaded  and  u corralled”  by  the 
hundred.  It  is  hard  to  imagine  that  any  country  could  furnish  so 
many  human  beings  so  illy  equipped  for  civilized  life.  These  people,  as 
they  arrive,  are  usually  dressed  in  a single  loose  garment  without  other 
clothing  except  some  form  of  sandals,  and  possibly  a blanket.  They 
present  themselves  as  future  wage-earners,  possibly  citizens,  at  least 
servants,  to  participate  in  the  island  affairs.  Of  course  these  are  crude 
workmen — no  wonder  their  pay  is  so  little — but  after  three  years 
apprenticeship  they  are  supposed  to  become  more  or  less  skilled,  free 
to  hire  out  as  day  laborers,  go  into  business  for  themselves,  or  return 
to  the  country  they  came  from.  Under  the  laws  of  the  United  States 
which  take  effect  June  14,  1900,  no  more  Chinese  laborers  can  come  in, 
no  more  contract  laborers  can  come,  and  all  that  are  there  simply 
become  day  laborers.  If  any  additional  Chinamen  come  it  can  only  be 
merchants,  students,  or  travelers,  and,  as  an  element  of  the  population, 
the  Chinese  will  gradually  become  scarce.  Some  will  die  and  some 
will  return  to  their  native  land.  If  any  additional  Japanese  come,  of 
course  it  will  be  such  as  can  pay  their  own  expenses — a better  class, 
who  will  demand  higher  wages,  so  that  as  these  lower-class  Chinamen 
and  Japanese  decrease  in  numbers  wages  wdll  become  higher,  the  same 
as  they  did  in  California.  This  change  will  begin  immediately,  as  the 
demand  for  labor  of  all  kinds  is  expanding  at  a wonderful  rate  in  the 
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islands.  The  history  and  conditions  in  this  case  are  exactly  the  same 
as  those  of  California,  and  it  will  be  but  a short  time  until  they  will  be 
paying  in  the  Hawaiian  Islands  the  same  wages  for  the  same  kind  of 
service  as  is  paid  in  California  to-day. 

As  business  of  all  kinds  increases  in  the  islands  other  industries  will 
compete  with  the  sugar  industry  in  the  demand  for  labor.  If  the  cost 
of  unskilled  labor  shall  come  up  to  a level  with  the  cost  of  the  same  in 
the  States,  then  the  cost  of  labor  to  the  Hawaiian  sugar  producer  will 
have  increased  about  two-thirds. 

It  is  interesting  in  this  connection  to  investigate  some  statistics 
which  appear  in  Thrum’s  Animal  for  the  years  1897-98.  These  statis- 
tics are  used  officially  in  the  islands.  In  making  a comparison  of  the 
number  of  tons  of  sugar  to  each  laborer  employed  agriculturally  and 
in  the  manufacture  of  the  product,  he  gives  the  following: 

1897,  91  tons  of  sugar  to  each  laborer  employed  on  the  plantation  or  in  the  mill. 

1898,  101  tons  of  sugar  to  each  laborer  employed  on  the  plantation  or  in  the  mill. 

The  same  authority  gives  the  average  wages  paid  on  plantations  as 
$18  a month,  or  $216  per  year. 

Suppose  we  take  ten  tons  of  sugar  as  the  average  amount  produced 
per  man  during  the  years  1897  and  1898,  then  the  labor  cost  of  pro- 
ducing one  ton  would  equal  $216  divided  by  10,  or  $21.60. 

If  the  average  wages  in  California  are  $30  per  month,  and  the  average 
wages  in  Hawaii  increase  from  $18  to  the  California  level,  the  change 
will  involve  an  increase  of  66§  per  cent.  The  increase  in  the  labor  cost 
of  a ton  of  sugar  will  be  $14,40  and  the  labor  cost  of  a ton  of  sugar  will 
be  $36.  If  the  average  total  cost  of  producing  a ton  of  sugar  in  the 
islands  at  present  is  $40,  the  additional  labor  cost  of  $14.40  will 
increase  the  total  cost  of  producing  sugar  in  the  islands  to  $54.40  per 
ton,  and  the  increase  in  the  entire  cost  of  production  on  account  of  this 
increased  cost  of  labor  will  amount  to  36  per  cent. 

The  tendency  of  these  companies  to  expand  their  capital  stock  to  the 
highest  limit  furnishes  another  item  of  cost  in  production,  which  will 
not  only  make  the  cost  of  production  higher  than  it  has  been  hitherto, 
but  it  will  have  a tendency  to  fix  this  item  permanently  for  the  future. 
While  the  stock  of  these  companies  is  listed  as  “all  paid  up,”  this  does 
not  necessarily  mean  that  an  amount  of  cash  equal  to  the  face  value  of 
the  stock  has  been  invested.  It  simply  implies  that  the  holder  of  the 
stock  is  not  liable  to  assessment.  In  many  cases  the  amount  of  the 
stock  of  a company  is  greatly  increased  by  new  issues  which  do  not 
represent  any  new  investment  of  capital  whatever.  I have  already 
called  attention  to  a concern  whose  profits  were  so  large  that  the  com- 
pany called  in  the  original  capital  stock  and  expanded  it  by  issuing 
new  shares  of  stock  for  five  times  the  previous  amount.  This  is  prob- 
ably the  most  radical  move  that  has  been  made  in  this  direction  by  any 
company,  but  as  a rule  the  tendency  has  been  to  expand  the  capital 
stock  as  far  as  the  profits  in  the  case  would  justify.  Where  this  lias 
not  already  been  accomplished  it  is  being  arranged  for  wherever  possible. 
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As  a factor  of  cost  in  the  future  production  of  sugar  this  change  oper- 
ates as  follows:  The  investment  of  capital  in  any  concern  must  always 
be  reckoned  with  as  having  an  earning  power.  The  operators  of  any 
business  in  making  out  their  annual  statements  must  count  in  as  one 
of  the  items  in  cost  of  production  a fair  compensation  for  the  capital 
employed.  It  is  plain  that  this  item  will  be  larger  as  the  capital  is 
expauded.  In  the  case  of  the  concern  mentioned  previously,  this  item 
will  be  live  times  as  large  as  it  would  have  been  in  the  first  instance. 
It  will  not  do  to  say  that  a part  of  the  capital  is  fictitious,  and  that  it 
was  the  smaller  capital  that  earned  the  profits  because  a great  deal  of 
this  capital  stock  goes  onto  the  market  and  passes  into  the  hands  of 
bona  fide  purchasers  at  the  market  value  based  upon  its  earning 
power,  so  that  in  one  sense  the  capital  stock  really  represents  the 
larger  amount  as  an  investment  and  must  be  so  considered  in  the 
future  in  estimating  the  cost  of  production. 

Another  item  that  is  well  worth  considering  in  this  connection  is  the 
future  productivity  of  the  land  that  is  constantly  employed  in  growing 
a single  crop.  This  land  has  to  be  heavily  reenforced  already  by  the 
use  of  fertilizers.  It  is  a well-known  doctrine  of  agriculturists  that 
land  deteriorates  under  the  constant  cultivation  of  a single  crop,  being 
called  upon  constantly  for  the  same  elements  or  plant  food.  It  seems 
almost  a certainty  that  these  lands  will  have  to  be  given  longer  peri- 
ods of  rest,  or  be  used  under  some  system  of  crop  rotation,  which  in 
either  case  would  lessen  the  amount  of  land  available  for  sugar  cane. 
Already  rumors  of  this  kind  are  more  or  less  prevalent. 

The  lands  controlled  by  these  plantations  are  some  of  them  owned 
in  fee  simple;  others  are  held  under  long  leases,  some  of  them  for  fifty 
years.  A considerable  portion  of  the  land  is  so  held.  This  portion 
either  belongs  to  large  estates  or  is  Government  or  “Crown”  land.  As 
the  islands  become  more  populous  the  value  of  these  leased  lands  will 
increase.  Much  will  depend  on  what  may  be  the  future  policy  with 
reference  to  the  population  of  the  islands,  and  upon  this  policy 
depends  the  future  value  of  these  leaseholds,  and,  in  my  opinion,  the 
future  utility  of  the  islands  themselves,  so  far  as  they  shall  bear  a part 
in  carrying  out  the  function  of  our  free  American  government,  which  I 
understand  is  to  bring  to  each  individual  as  much  comfort,  intelli- 
gence, and  opportunity  for  a happy  home  life  as  it  is  possible  for  a 
government  to  accomplish. 

Some  of  these  leaseholds  will  soon  expire,  and,  as  has  been  stated, 
some  of  them  are  on  lands  under  the  control  of  the  Government.  The 
policy  adopted  in  the  future  may  be  one  which  will  bring  these  lands 
into  the  hands  of  small  holders,  who  would,  as  is  the  rule  in  this  country, 
be  men  with  families  which  they  are  trying  to  rear,  clothe,  feed,  protect, 
and  educate  in  the  approved  American  fashion.  This  is  a condition 
which  the  Americans  as  a rule  would  recognize  as  ideal.  This  condition 
would  bring  the  most  and  best  population,  the  most  wealth,  peace,  and 
happiness  to  the  greatest  number  of  people.  On  the  other  hand,  the 
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policy  adopted  may  be  such  that  these  lauds  may  be  again  controlled  or 
owned  in  large  tracts  by  the  plantation  companies.  In  this  case  the 
citizenship  will  be  largely  limited,  so  far  as  the  rural  districts  are  con. 
cerned,  to  hired  laborers  on  the  plantations  without  families.  This 
condition  would  mean  the  most  wealth  for  the  sugar  industry,  and  this 
is  the  principal  industry. 

The  future  maximum  production  of  the  islands,  among  those  who 
have  given  this  subject  consideration,  ranges  in  estimate  between 
450,000  and  500,000  tons.  A large  portion  of  this  can  be  produced  at  a 
large  profit.  When  the  actual  cost  of  pumping  water  for  irrigation 
to  higher  altitudes  shall  have  been  determined,  then  it  will  be  possible 
to  get  at  the  earning  rate  of  the  various  kinds  of  land  on  the  islands. 
Probably  all  the  lands  estimated  for  the  future  production  of  the  maxi- 
mum 500,000  tons  will  produce  cane  at  a profit,  providing  there  is  no 
fall  in  the  sugar  market,  but  not  over  half  or  three-fifths  of  this  maxi- 
mum can  be  produced  at  a cost  nearly  so  low  as  the  average  cost  of 
production  in  the  islands  at  the  present  time. 

It  has  been  my  attempt  in  this  discussion  on  the  cost  of  production 
of  sugar  in  the  Hawaiian  Islands  to  give  the  facts,  possibilities,  and 
probabilities.  The  resources  of  the  Hawaiian  Islands  for  producing 
sugar  are  wonderful.  I was  impressed  with  the  gentlemanly  demeanor 
and  the  business  sagacity  and  tact  of  those  representing  the  sugar 
interests  there.  It  has  undoubtedly  required  men  of  energy  to  build 
up  this  industry  as  it  has  been  done  in  the  last  twenty-three  years. 
They  have  been  men  of  business  integrity.  They  have  been  able  to 
induce  millions  of  dollars  of  capital  to  invest  in  that  country,  and  this 
capital  has  nearly  always  been  able  to  find  its  reward.  They  have  been 
men  who  have  made  a study  of  the  best  resources,  methods,  and  appli- 
ances. They  have  had  faith  in  their  enterprises,  and  their  faith  has 
been  rewarded.  They  have  been  specially  favored ; after  many  fruit, 
less  efforts,  they  finally  succeeded  in  establishing  reciprocity  between 
the  Hawaiian  Islands  and  the  United  States  in  1876.  This  was  practi- 
cally the  beginning  of  their  prosperity,  as  it  gave  them  a free  market 
near  their  shores  for  their  chief  product,  sugar,  and  they  had  water 
transportation  to  this  market.  The  volume  of  trade  between  the  two 
countries  was  very  favorable  to  them,  as  the  imports  per  annum  from 
the  United  States  would  not  average  in  value  over  half  the  amount  of 
products  that  we  purchased  from  them.  This  trade  balance  with  the 
States  is  still,  and  will  be  for  some  time,  very  much  in  their  favor. 
The  American  people  have  from  the  beginning  expressed  satisfaction 
in  the  annexation  of  these  islands,  and  have  cheerfully  allowed  this 
advantage  in  trade.  As  the  sugar  industry  is  gradually  developing  in 
the  States  themselves,  a desire  for  information  as  to  the  amount  and 
cost  of  production  in  our  new  possessions,  and  other  facts  incident  to 
the  sugar  industry,  has  been  quite  generally  manifested,  and  this  legiti. 
mate  demand  for  information  it  has  been  my  effort,  within  the  limits  of 
my  opportunities,  to  satisfy. 
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Hawaiian  Public  Lands. 


Id  the  report  of  the  Hawaiian  commission  appointed  in  pursuance  of 
the  “joint  resolution  to  provide  for  annexing  the  Hawaiian  Islands  to 
the  United  States”  will  be  found  the  following  report  on  Government 
and  Crown  lands  of  the  islands: 

The  frequent  radical  changes  in  the  past  years  in  the  methods  of  control  and  of 
sales  and  leases  and  transfers  of  lands  under  the  direction  of  the  Crown — some  made 
by  royal  order  or  grant,  some  by  law,  and  some  without  much  legality  or  formality — 
have  made  it  very  difficult  to  arrive  at  exact  figures.  We  have,  however,  from  the 
best  sources  available  obtained  the  following  statements,  which  are  approximately 
correct,  but  subject  to  amendment  when  full  opportunity  may  present  for  critica 
examination  and  computation. 

In  1894  the  Crown  lands,  or  the  lands  formerly  belonging  to  the  Monarch,  were 
taken  over  to  the  Republic  of  Hawaii.  They  amounted  on  May  lr  1894,  to  971,463 
acres,  valued  at  $2,314,250.  Those  lands  are  now  nearly  all  held  by  tenants  under 
long  leases,  and  for  the  year  ending  March  31,  1894,  the  rentals  received  were 
$49,268.75.  The  leases  in  force  when  the  transfer  of  sovereignty  from  the  Monarchy 
to  the  Republic  took  place  have  been  recognized  and  the  rental  treated  as  Govern- 
ment income.  As  these  leases  expire  the  lands  become  available  for  settlement  or 
lease,  under  the  public-land  system.  An  estimate  by  the  Government  September  30, 
1897,  of  all  Government  lands  and  their  value  shows  an  aggregate  of  1,762,330  acres, 
w'ortli  $4,147,700,  to  which  is  to  be  added  the  value  of  lots  in  Honolulu  and  Hilo — old 
lots  unleased  and  sites  of  fish  market,  custom  house,  and  reclaimed  lots — in  all  esti- 
mated at  $1,481,000,  making  a total  value  of  $5,629,500.  Since  September  30,  1897,  and 
up  to  August  12,  1898,  patent  grants  in  fee  simple  conveying  8,860  acres  of  agricul- 
tural land  valued  at  $48,500  have  been  issued,  so  that  the  present  total  area  is 
1,772.640  acres  and  the  total  value  is  $5,581,000. 


Government  lands  in  the  Hawaiian  Islands  September  30,  1897. 


Island. 

Coffee. 

Cane. 

Bice. 

Grazing. 

rorest,etc. 

Hawaii 

Acres. 
62,  890 
8, 180 
800 
4,  400 

Acres. 
18, 156 
520 
2,  050 
4,  900 

Acres. 

140 

110 

327 

400 

Acres. 
368,  849 
112,  570 
71,  414 
80,  050 
40,  625 
77,  669 

Acres. 
749,  302 
58,  550 
13,  778 
. 86, 650 

$1,  874,  900 
453, 800 
983. 500 
648, 000 
77.  500 
70,  000 
40,  000 



Oahu  

Kauai  

Molokai 

Lanai  and  Kahoolawe 

etff*-  Islands 

Total 

76, 270 

25. 626 

977 

751, 177 

908,  280 

4, 147, 700 

Building  lots,  Honolulu  

521.  800 
160,  000 

450. 000 

250. 000 

100. 000 

"Rnil^incr  lots  town  of  TTilo 

Esplanade  and  city  front : 

Leased  lots  (including  esplanade  storage)  rent  $27,000  per  ann 
Old  lots  unleased,  including  fish  market,  custom-house  site,  et 

Old  lots  iT’pnla.inrip.d  landi 

um 

c 

Total  value .... ............................................................. 

1,  481,  800 

5,  629,  500 

According  to  a slightly  different  classification  the  total  area  of  the  government 
lands  may  be  roughly  stated  as  follows : 


Acres. 


Valuable  building  lots 

Cane  lands. 

Rice  lands 

Coffee  lands 

Homesteads,  government  interest  in 


145 

25,  626 
977 
76,  270 
20,  000 
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Acres. 

Grazing  lands,  of  various  qualities 451,  200 

Forest  lands  (high) 681,282 

| Rugged,  inncessible  mountain  tracts 227,  000 

j Barren  lands  of  nominal  value 300,  000 

Total 1,782,500 


Some  Hawaiian  Statistics. 

1 desire  to  eall  special  attention  to  the  statistics  furnished  in  the 
following  tables,  which  give  in  a concise  way  information  to  which  the 
public  has  had  very  little  access  before,  these  tables  set  forth  the 
different  nationalities  of  the  people  living  on  the  various  islands,  with 
their  relative  numbers.  They  give  the  relative  representation  of  the 
different  nationalities  who  perform  the  labor  on  the  sugar  plantations 
and  in  the  sugar  factories.  These  tables  also  give  kinds,  quantities, 
and  values  of  the  exports  from  the  various  islands  for  a series  of  years. 
They  also  give  the  kinds,  amounts,  values,  and  sources  of  the  imports 
for  a series  of  years. 

I wish  to  give  credit  to  Thrums’  Annual  as  the  authority  from  which 
most  of  the  statistics  in  the  following  tables  were  derived. 

LABOR  AND  WAGES. 

- The  following  table  gives  the  comparative  wages  paid  the  laborers 
of  the  different  nationalities.  It  will  be  noticed  that  Portuguese  labor- 
ers receive  considerably  higher  compensation  than  either  the  Japanese 
or  Chinese.  None  of  these  Portuguese  are  contract  laborers.  It  was 
due  to  this  higher  wage  of  the  Portuguese  that  the  customary  wages 
of  the  laborers  has  been  mentioned  in  several  places  as  $18  a month,  a 
sum  considerably  higher  than  the  average  paid  to  Chinese  or  Japanese. 

This  table  gives  the  wage  scale  paid  by  Ewa  Plantation  last  year. 
This  is  one  of  the  largest  concerns  on  the  islands,  and  is  situated  near 
Honolulu.  All  the  British,  German,  American,  and  Norwegian  skilled 
| laborers  are  excluded  from  this  table.  All  the  laborers  receive  free 
lodging,  free  fuel,  and  free  medical  attendance.  These  wages  are 
probably  a shade  higher  than  the  average,  as  I observed  that  contract 
men  as  a rule  did  not  get  over  $15  per  month  with  the  perquisites 
mentioned: 


Classes  of  laborers  and  wages  paid  on  Ewa  Plantation. 


Classes  of  laborers. 

Xumber 

employed. 

Wages 

per 

month. 

Total  wages 
paid 

monthly. 

Pftrtngu6S6  . ttt - ............. 

34 

$27. 55 
15. 16 

$930.  70 
3,  092.  64 

x Contract  Chinamen  ......................................... 

204 

Y)ay  Chinamen  

67 

16.  73 

1. 120.  91 

i Contract  Japanese 

380 

15.  66 

5,  950.  66 

! TJnv  .1  iinanese  _ _ 

100  ! 

18.  04 

1,  804.  00 

Tn+.al 

785 

12,  899.  00 

128 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899. 


The  following  table  gives  the  number  and  nationality  of  the  planta- 
tion laborers  on  each  of  the  islands  separately  for  the  year  1898: 


Number  and  nationality  of  sugar  plantation  laborers.1 


Islands. 

Hawaiian. 

Portuguese. 

Japanese. 

Chinese. 

South  Sea 
Islanders. 

All  others. 

Total. 

Hawaii 

516 

875 

6, 338 

2, 542 

20 

336 

10, 627 

Maui 

457 

468 

3,117 

1, 300 

27 

198 

5,  567 

Mnlnka.i 

49 

4 

308 

12 

373 

Oahu 

274 

245 

3,016 

1,727 

3 

220 

5, 458 

Kauai 

213 

472 

4,  007 

1,  631 

18 

213 

6,554 

Total : 

1898  .... 

1,482 

2,  064 

16,  786 

7,  200 

68 

979 

28,  579 

1897  .... 

1,  497 

2,  218 

12.  068 

8, 114 

81 

675 

.24,  653 

Increase 

4,718 

304 

3,  926 

Decrease 

15 

154 

914 

13 

1 Summarized  from  Report  of  Bureau  of  Immigration,  December  31,  1898. 


The  following  table  gives  the  number,  nationality,  and  class  of  the 
laborers  on  each  of  the  plantations,  together  with  the  totals  for  each, 
and  other  comparative  data: 


Sugar  plantation  laborers,  October  31, 1899,  by  plantations. 


Name  of  plantation. 

Hawaiian. 

Portuguese. 

Japanese. 

Chinese. 

Other  nation- 
alities. 

Total. 

Men,  con- 
tract. 

Men,  day 
labor. 

W om  en, 
day  labor. 

Men,  con- 
tract. 

Men,  day 
labor. 

W omen, 
day  labor. 

Min  ors, 
day  labor. 

Men,  con- 
tract. 

Men,  day 
labor. 

Women, 
day  labor. 

Men,  con- 
tract. 

Men,  day 
labor. 

OAHU. 

Ewa  Plantation 

17 

8 

8 

749 

228 

25 

230 

174 

8 

1,447 

W aianae  Co 

27 

17 

68 

64 

160 

128 

13 

477 

\V  a i n a PI  an  tali  on  

21 

8 

109 

10 

549 

275 

84 

303 

1 

1,  360 

Kahuku  Plantation 

23 

8 

1 

160 

181 

35 

23 

140 

13 

586 

Laie  Plantation  

56 

28 

1 

35 

; *» 

6 

129 

Uop.ia  A ori  cultural  Co 

7, 

2 

90 

176 

25 

30 

330 

Waimanalo  Sugar  Co 

« 

1 

130 

4 

48 

189 

Oahu  Sugar  Co 

15 

4 

28 

9 

784 

135 

86 

195 

39 

30 

1, 325 

Honolulu  Sugar  Co 

34 

8 

78 

770 

108 

118 

68 

66 

1,  : 50 

MAUI. 

1 

1 

1 

! 

Olowalu  Sugar  Co 

1 

6 

3 

2 

125 

4 

20 

3 

3 

167 

Pioneer  Mill  Co 

8 

40 

5 

941 

145 

100 

210 

37 

55 

1.  541 

Wailuku  Sugar  Co 

46 

65 1 

85 

5 

7 

225 

101 

18 

37 

42 

4 

1 635 

Hawaiian  Commercial  and 

1 

1 

Sugar  Co 

36 

24 

52 

1, 114 

142 

123 

241 

270 

50 

2.  052 

Paia  Plantation 

18 

11 

87 

i 19 

1 

257 

79 

48 

37 

50 

36 

643 

Haiku  Sugar  Co 

29 

9 

92 

18 

11 

223 

32 

24 

57 

71 

32 

598 

Hana  Plantation 

13 

10 

2 

3 

317 

39 

; 36 

42 

53 

11 

526 

Hamoa  Plantation 

15 

8 

3 

217 

6 

20 

77 

4 

350 

Kipatmln  Snirar  Co .. 

11 

9 

8 

1 7 

42 

255 

12 

62 

6 

412 

Kihei  Plantation  Co 

56 

5 

398 

26 

120 

80 

1 

686 

Nahiku  Sugar  Co 

6 

4 

50 

22 

4 

66 

152 

MOLOKAI. 

Amprican  Sugar  Co 

21 

17 

476 

18 

27 

559 

TCa.malo  Sugar  Co 

9 

4 

1 

107 

60 

37 

2 

219 

LANAI. 

Maunalei  Sugar  Co 

7 

6 

234 

59 

46 

37 

5 

314 

Palawai  Development  Asso- 

ciation 

9 

6 

.... 

15 
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Sugar  plantation  laborers,  October  SI,  1S99,  by  plantations — Continued. 


Hawaiian. 


Name  of  plantation. 


I " o o 

§1  si 

# a 


3 >; 


HAWAII. 

Paanhna  Plantation 

Hamakua  Mill  Co 

Kukaiau  Plantation  Co 

lvukaiau  Mill  Co 

Ookala  Sugar  Co 

Laupahoehoe  Sugar  Co 1 

Hakalau  Plantation  Co 

Honorau  Sugar  Co 

Pepeekeo  Sugar  Co 

Onomea  Sugar  Co 

Hilo  Sugar  Co 

Waiakea  Mill  Co 

Hawaiian  Agricultural  Co 2 

Hutchinson  Sugar  Plantation  16 

Ha  wi  Mill 24 

Beecroft  Plantation 7 

Union  Mill  Co 315 

Kohala  Sugar  Co 12 

Halawa  Plantation 11 

Niulii  Mill 

Pacific  Sugar  Mill 

Honokaa  Sugar  Co 

Kona  Sugar  Co 

Hilo  Portuguese  Sugar  Mill  Co 
Olaa  Sugar  Co 


31.. . 

i: 

1 .. . 
4 

2 ... 
20  ... 


KAUAI. 


Kilauea  Sugar  Co 

Makee  Sugar  Co 

Li  hue  & Hanamaulu  Mill. 

Koloa  Sugar  Co 

Hawaiian  Sugar  Co 

Gajr  and  Robinson 

Wairuea  Sugar  Mill 

Kekaha  Sugar  Co 

Grove  Parra 

McBryde  Sugar  Co 


44 


Totals : 
1899. 
1898. 
1897. 


14 

28  ... . 

27| 

3 

5 

12  .... 


Portuguese.  Japanese.  Chinese.  ~ 


a 2 

a 


S 5 

u i © 

O I j s 

s'3  \B 


u 


12 


10 

46.... 
9 .... 
5 .... 
20 

14  ... . 

37  12 

24  .... 

15  4 
147  .... 

65  9 

22  2 
34  ... . 
29  .... 
13  ... . 


12  ... 
45  . . . 


I .... 
14  .... 
25  ... . 
5 .... 

4 

54 


12 


12 


24 


3 .... 


I 

163  1,  125 
231  1,214 
334  1, 128 

i I 


Men,  con-  J 
tract. 

Men,  day 
labor. 

W omen, 
day  labor. 

Men,  con- 
tract. 

Men,  day 
labor. 

Other  nati 
alities. 

Total. 

358; 

1 

37 

30 

48 

2 

8 

496 

j 253 

51 

46 

51 

22 

479 

216 

47 

57 

20 

28 

io 

392 

28 

| 

5 

2 

41 

240 

21 

22 

4 

10 

322 

300 

56 

42 

158 

584 

t 312 

244 

60 

44 

49 

16 

797 

276 

125 

30 

68 

18 

547 

t 365 

153 

48 

66 

51 

4 

739 

1 406 

295 

71 

110 

21 

1,  098 

) 381 

156 

63 

117 

21 



844 

! 498 

159 

66 

51 

19 

827 

173 

93 

19 

50 

19 

26 

433 

) 227 

102 

16 

114 

145 

33 

767 

1 157 

37 

32 

1 

2 

299 

18 

5 

7 

7 

55 

94 

44 

30 

3 

78 

316 

192 

37 

31 

26 

69 

434 

68 

36 

10 

13 

5 

179 

62 

77 

14 

15 

233 

285 

16 

35 

52 

9 

2 

420 

! 504 

30 

132 

45 

15 

27 

807 

6 

56 

10 

77 

> 

30 

3 

! .50 

99 

884 

118 

39 

! 

111 

105 

■ 1,355 

288 

193 

37 

19 

73 

5 

702 

i 471 

346 

40 

110 

51 

25 

1, 168 

i 593 

298 

57 

36 

164 

55 

1,  359 

! 595 

31 

74 

, H4 

9 

13 

851 

1 414 

242 

69 

79 

200 

42 

1,109 

90 

18 

150 

t 64 

27 

11 





12 

125 

! 300 

149 

68 

70 

85 

17, 

705 

115 

18 

... 

92 

1 

261 

438 

' 167 

97 

65 

15 

875 

! 17, 547 

5,  741  2,  366 

| | 

!2,  768  3,  201 

j 

806  35,  987 

10, 527 

5,  208 

1,0514.877  2,  323 

979  28,  579 

t 6,329 

| 

4,  999 

749  6,398  1,716 

1 I’ 

675 

24,  653 

The  following  table  contains  statistics  of  the  skilled  labor  employed 
by  the  plantation  conrpanies : 

Number  and  nationality  of  all  skilled  laborers  on  Hawaiian  sugar  plaiitations  October 

31,  1S99,  by  occupations. 


Bookkeepers  and  clerks. 

Sugar  boilers 

Carpenters  

Blacksmiths 

Masons 

Painters 

Harness  makers 

Chemists 


§ 

© 

a 

< 

Hawaiians. 

In 

+2  | 
pq 

05 

a 

a 

S 

© 

$ 

® 

35 

© 

a 

QO 

a 

+3 

P 

o 

Scandinavi- 

ans. 

Austrians. 

Japanese. 

! 

© 

05 

© 

a 

23 

o 

Other  n a - 
tionalities. 

Total. 

197 

114 

125 

I \ 

123  | 

188 

36 

6 

93 

34 

11 

926 

73 

19 

47 

32 

40 

14 

'5  1 

35  : 

16 

281 

43 

9 

31 

11 

5 

3 : 

7 1 

4 

1 

114 

10 

8 ! 

12 

23  | 

3 

i 

5 1 

6 

2 

70 

55 

45 

10 

10 

39 

14  j 

i 

225  | 

31 

2 

432 

10 

! is  ; 

13 

8 i 

14 

2 

2 

42  I 

2 

4 

112 

J 

3 

9 

2 

12 

■ 7 

38 

2 

4 

2 

1 

4 

1 

’ 2 i 

1 

2 

19 

1 

1 

2 

1 

1 

6 

9 

2 ! 

2 

6 

i 

1 .... 

1 

1 

21 

4(15 

j 219 

252 

218 

| 305 

1 I 

16 

1 416 1 

94 

23 

| 

2,019 

H.  Doc.  t>99- 


130 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899. 

EXPORTS  AND  IMPORTS. 

The  table  following  shows  the  quantities  and  values  of  all  the  articles 
exported  from  the  islands.  It  will  be  seen  that  sugar  constitutes  in 
value  more  than  99  per  cent  of  the  total  exports: 

Quantities  and  values  of  Hawaiian  exports  of  all  kinds  to  all  countries  for  1S98. 


Articles. 


United  States. 


Australia  and 
New  Zealand. 


China  and  Japan. 


Quantity. 

Value. 

444,  961, 611 

$16,  614,  430.  53 

2,  865,  500 

149, 268. 64 

659,  947 

102,  938. 11 

79,  482 

65, 418.  61 

3,  731 

265.  00 

31,230 

114, 646.  82 

48,  910 

6,  337.  53 

9,  087 

4,  264.  65 

7,519 

2,  357.  91 

220,  707 

7,  949.10 

4,  537 

919. 18 

120 

512.  00 

35 

23.  00 

962 

2,  909.  40 

748 

450. 65 

5,  376 

409. 47 

33, 971 

2,  352.  60 

7 

111.00 

3,  077 

5,  580.  85 

11 

65.  00 

100, 000.  00 

3,  030 

39.  60 

53 

1,  427.  60 

73,  407.  24 

Quan- 

tity. 


Value. 


Quan- 

tity. 


Value. 


Sugar pounds. 

Rice do'. . . 

Coffee do. . . 

Bananas hunches. 

Wool pounds. 

Hides number. 

Pineapples  do. . . 

Goat  and  deer  skins do... 

Sheep  skins do. . . 

Tallow pounds. 

Molasses gallons. 

Betel  leaves boxes . 

Taro  flour sacks . 

Plants,  seeds pieces. 

Sundry  fruits packages . 

Awa pounds. 

Bones  and  horns packages . 

Curios do. . . 

Canned  pineapples cans . 

Honey do. . . 

Specie 

Hide  trimmings pounds. 

Sundries packages. 

Foreign 


Total 


Per  cent  of  total 


1,425 


$192.  00 


38, 494 


7,249.62  | 8,065  I $1,265.00 


17,  256,  084.  49 


99.  44 


50 


300. 00 


2.40  I. 
20.00  . 


12.  00 


19 


725. 00 


692 

*34 


3, 058. 25 
4,  800.  00 


755.  00 
5,  059.  50 


21,  873.  77 


.13 


35.  00 


70  190. 00 

....  33,620.00 


40  168. 25 

. . . . 9,  245. 25 


44.  823. 25 


.28 


Articles. 


Sugar 

Rice 

Coffee 

Bananas 

Wool 

Hides - 

Pineapples  .* 

Goat  and  deer  skins 

Sheepskins 

Tallow 

Molasses 

Betel  leaves 

Taro  flour 

Plants,  seeds 

Sundry  fruit 

Awa 

Bones  and  horns 

Curios 

Canned  pineapples  . 

Honey 

Specie 

Hide  trimmings 

Sundries 

Foreign 


..pounds.. 

do 

do.... 

. .hunches. . 
...pounds.. 
. .number. . 

do 

do 

do.... 

...pounds.. 

...gallons.. 

boxes.. 

sacks. . 

pieces.. 

.packages.. 
...pounds., 
.packages. . 

do 

cans.. 

do 


Canada. 


Quantity. 


. . .pounds, 
.packages. 


Total 


Per  cent  of  total 


200 
26,  779 
1,161 


14, 793 


Value. 


$9.50 
4,  492. 16 
1, 162.  30 


2,  331.  72 


12 


74 


46 


22.  00 


235. 50 


642.  00 
15,  070.  50 


23,  963.  28 


15 


Total. 


Quantity. 


444,  963,  036 
2, 865,  700 
733, 285 
80, 643 
3,  731 
31,  280 
63, 727 
9,  091 
7,519 
220, 707 
14.  537 
120 
35 
968 
760 
5,  376 
33,  971 
28 
3, 151 
773 


3,  030 
173 


Value. 


$16,  614,  622.  53 
149, 278. 14 
115,  944. 89 
66, 580. 91 
265.  00 
114, 946. 82 
8,  669. 25 

4,  284. 65 
2,  357.  91 
7,  949. 10 

919. 18 
512. 00 
23. 00 
2,  921.  40 
472. 65 
409.  47 

2,  352. 60 
871.  00 

5,  816.  35 

3,  313. 35 
138,  420.  00 

39.60 
2,  992.  85 
102,  782.  24 


17,  346, 744.  79 


100. 00 
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In  the  table  which  follows  is  given  a list  of  the  articles  imported  into 
the  Hawaiian  Islands,  together  with  the  classification  and  total  value 
of  each : 

Value  of  Hawaiian  imports,  1898. 1 


Articles. 


Value,  goods 
paying  duty. 


V alue,  goods 
free  by  treaty. 


Value,  goods 
free  by 
civil  code. 


Total  value. 


Ale,  porter,  beer,  cider 

Animals  and  birds 

Building  materials 

Clothing,  hats,  boots 

Coal  and  coke 

Crockery,  glassware,  lamps,  etc 

Drugs,  surgical  instruments,  and 
dental  materials 


$118,  296.  96 
384.  73 
165,  856.  91 
211,  868.  95 

*68,  7i7.  70 

89,195.73 


$123,  007. 19 
147,  255.  90 
260,  715. 11 
8, 184. 15 


$23. 00 
1, 907. 32 
5,  222.  34 
2,  529. 10 
600,  534. 17 
880.  31 

550.  00 


$118,  319. 96 
125,  299.  24 
318,  325. 15 
475, 113. 16 
608,  718.  32 
69,  598.  01 

89, 745. 73 


Dry  goods : 

Cottons 

Linens 

Silks 

Woolens 

Mixtures 

Fancy  goods,  millinery,  etc 

Fertilizer,  bone  meal,  etc 

Fish  (dried  and  salt) 

Flour 

Fruits  (fresh) 

Grain  and  feed 

Groceries  and  provisions 

Guns,  gun  material,  and  gunpowder. . 
Hardware,  agricultural  implements, 

and  tools 

House  furnishings 

Iron,  steel,  etc 

Jewelry,  plate,  clooks 

Leather 

Lumber 

Machinery 

Matches 

Musical  instruments 

Naval  stores 

Oils  (cocoanut,  kerosene,  whale,  etc) . . 

Paints,  paint  oil,  and  turpentine 

Perfumery  and  toilet  articles 

Railroad  materials,  rails,  cars,  etc 

Saddlery,  carriages,  and  materials  . . . 

Sheathing  metal 

Shooks,  bags,  and  containers.  .V 

Spirits 

Stationery  and  books 

Tea 

Tin,  tinware,  and  materials 

Tobacco,  cigars,  etc 

Wines  (light) 

Sundry  personal  and  household  ef- 
fects   

Sundry  merchandise  not  included  in 

the  above 

Charges  on  in  voices 

25  per  cent  added  on  uncertified  in- 
voices   


155,  834.  44 
50,  683.  45 
48, 127.  83 
136,  665.  91 
29,  768.  43 
130,  768.  79 


33,  034. 15 
10,  684. 10 
1,  389.  71 
204. 90 
284,  935.  33 
22,  922.  65 


291,  638.  08 


10,  472.  22 
736. 15 
16,  005.  69 


63,  636. 08 
262,  696.  94 
20,  827.  03 
441,343.  29 
491,  221. 16 
3, 170.  92 


75.  00 
891. 68 


633. 38 
308, 415. 21 


382. 50 
666.  20 
1,  440. 40 


101,226.28  | 
70,  343.  48 
15,  567. 48 
33,  573.  30 
2,  040.  24 
277.  63 
188, 107. 66 
1,  754.  77 
5,  387. 13 
8,  997.  44 
43, 100.  57 
48,  373.  79 
18,  313.  32 
43,  914. 70 
83, 856.  95 


256,  848.  68 
76,  708.  75 
17,  947.  93 
53, 160.  05 


372,  531.  39 
84,  637.  62 
63,  234. 19 


36,  752.  25 
356,  243.  39 
634, 144. 16 

21,  069.  66 

22,  976.  01 
54,  724.  80 
84,  477.  89 

3, 434. 78 
9,  257.  34 
137,  757.  67 
58,  023.  51 
78.00 
14, 131.  85 


179, 788. 71 


17,  802.  07 
1,  360. 15 
23,  343.  00 
1,  352.  50 


8.35 
36,  877.  91 


4,  017. 70 
10, 539.  07 
549. 47 


2,  547.  96 
4,  543. 26 
22,  218. 02 
171. 98 
10,  369.  84 


639.  81 
39.  96 
90,  728.  00 


85,  710.  94 


6, 123.  41 

182,  846.  30 
90,  804.  83 


100,  402.  83 
33.  311. 19 


51,  662.  77 

22, 101.  23 
3,  731.  24 


2, 128.  58 


Discounts 

Total  at  Honolulu 

Total  at  all  other  ports 


3,  041,  360.  79 
14,  754.  71 


4,  493,  598.  09  1,  228,  754.  90 

' 7, 300.  89  69.  48 


3,  026,  607.  08 
110,  969. 18 


4,  486,  297.  20 
1,  233,  873.  72 


1,  228,  685.  42 
282,  382. 49 


Total  at  Honolulu  . 

Total  at  Hilo 

Total  at  Kahului  . . 
Total  at  Mahukona 
Total  at  Kailua 


3,  026,  607.  08 
54,  522.  85 
47,  303.  49 
9, 142.  84 


4,  486,  297.  20 
559,  982.  38 
521,  284.  68 
142,  533.  78 
10,  072.  88 


1,  228,  685.  42 
172,  597.  82 
79,  258.  39 
30,  502.  28 
24.  00 


Total  Hawaiian  Islands 
Specie 


3, 137,  576.  26 


5,  720, 170.  92 


1,  511,  067.  91 
1,  282,  075.  72 


Total,  including  specie 


447,  472.  52 

50,  683.  45 
48,  202.  83 

148,  029.  81 
30,  504. 58 
147,  407.  86 
308, 415. 21 
96,  670.  23 
273, 381. 04 
22,  216.  74 
441,  930.  69 
776,  822.  69 
27,  533.  97 

491,  559.  74 
156,  341.  25 
102, 144.  67 
34,  925.  80 
38,  792.  49 
356,  529.  37 
859, 129.  73 
22,  824.  43 
32,  380.  84 
74,  261.  31 
128, 127.  93 

51,  808.  57 
27,  570.  66 

181, 672.  37 
144,  428. 42 
4.  621.  26 
293, 198.  55 
76,  880.  73 
114,  028.  71 
53, 160.  05 
16,  049.  70 
263,  476.  24 
122,  297.  39 

57,  786. 18 

305,  350.  36 
127,  847.  26 

2,128.  58 


8,  763,  713.  78 
22, 124.  08 


8, 741, 589. 70 
1,  627,  225.  39 


8,  741,  589.  70 
787, 103.  05 
649,  846.  56 
182.178.  90 
10,  096.  88 


10,  368,  815.09 


11,650,  890.  81 


From  custom-house  tables. 
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This  table  shows  the  class  and  value  of  goods  imported  into  the 
Hawaiian  Islands,  together  with  countries  supplying  the  same;  also 
the  nationality  of  the  vessels  carrying  the  imported  goods : 

Sources  and  values  of  Hawaiian  imports  for  1898. 


Countries  from 
■which  imported. 

Goods  pay- 
ing duty. 

Spirits  pay- 
ing duty. 

Spirits  1 Goods  free 
bonded.  by  treaty. 

Goods  free 
by  civil  code. 

1 Per 
cent. 

| 

Total,  1898. 

United  States 
Great  Britain 

Germany 

China 

J apan 

Australia  and 
New  Zealand, - 

Canada 

Islands  of  the 
Pacific 

$741,910.71 
1, 104,  419.  43 
307,  920.  77 
304,  700.  59 
284,629.10 

22,  928.  91 

14,  490.  88 

271.53 

15,  763.  68 
50, 115.  62 

$95,  902.  99 
4,  615.  31 
6,  269.  73 
486.  60 
25,  044.  64 

161. 31 

$44,  024.  45 
14, 523. 07 
4,  031.  77 
15,  236.  44 
1,855.  86 

530.  23 
2,  766.  05 

$5,720,170.92 

$2,  000,  733.  86 
162, 178.  95 
30, 104.  50 
224. 00 
42,  687.  00 

170,888.73 
266, 108.  42 

7,020.59 

6,155.47 

3,115.96 

74.  64 
11.  05 
3.  02 
2.  82 
3.  04 

1.70 

2.43 

.06 

.38 

.86 

$8,  695,  591.  63 
1,287,  726.  67 
352,  043.  65 
328,  851.  87 
354,  324.  98 

198,  384.  61 
283,  383.  40 

7,  292. 12 
43,  655.  55 
99,  636  33 

France 

Other  countries  . 

Total 

849. 12 
233. 23 

5,  905.  62 
9,  562.  61 



2,  847, 151.  32 

133, 562. 93 

98,  436.  10 

5,  720, 170. 92 

2,  689,  217.  48 

100.  00 

1 

11,650,  890.81 

Nationality  of  vessels  carrying  Hawaiian  imports  for  1898. 


Nationality. 

Per  cent. 

1 

Total,  1898. 

A mpri  pan 

60.  32 
21.17 
4.  60 
13.  29 
.62 

100. 00 

1 ' 

! $7,028,026.36 
2,  466,116.  08 
535,  975.  59 
1,  548,  352.  23 
72,  420.  55 

11,  650,  890.  81 

British 

German  

Hawaiian 

All  others ........ 

Total 

The  following  table  of  total  imports  of  the  islands  for  the  first  nine 
months  of  1899,  with  the  comparative  figures  for  the  like  three  quarters 
of  the  previous  year,  shows  increase  of  business  and  commercial  activity : 


Value  of  imports  for  first  nine  months  of  1899  and  1898. 


Import  values. 

1899. 

1898. 

$6,  791,  571. 19 

$3,  959,  413.  30 

4,  081,  930.  34 

1,  500,  998.  08 

2,  659,  590.  74 

1,  796,  625.  77 

134,280.  33 

103.  541.41 

Classification. 


Goods  free  by  treaty - 

Goods  free  by  civil  code 

Goods  and  spirits  paying  duty. 
Goods  and  spirits  bonded 


Total 13,  667,  372.  60  7,  360,  580.  56 


The  value  of  imports  for  October  gave  $1,387,044.71  additional,  a 
falling  off  as  compared  with  same  month’s  imports  in  1898,  but  showing 
a total  gain  over  the  ten  months  of  last  year  of  $6,094,488.81. 

Exports  for  the  nine  months  ending  September  30  from  all  ports 


show  a total  value  of  $21,149,176.82,  as  against  $15,840,373.69,  for  the 


like  period  of  last  year,  a gain  of  $5,308,803.13. 


POPULATION. 


The  following  table  shows  the  numbers  and  nationalities  of  the  popu- 
lation of  the  islands  as  estimated  at  the  close  of  the  fiscal  year  1899: 
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Estimated  population  Hawaiian  Islands  June  30,  18093 


.Natives,  j 

Chinese. 

Japanese. 

Portu- 

guese. 

All  other 
foreign- 
ers. 

Total. 

Population  as  per  census,  Sept.,  1896 

39, 504 

21,616 

24,  407 

15, 191 

8,  302 

109, 020 

Excess  of  arrivals  over  departures,  4th 

quarter,  1896 

1,377 

1,  673 

339 

3,  389 

Excess  of  arrivals  over  departures, 

Jan.,  1897,  to  June,  1899 

4,204 

16,  296 

37 

2,007  ! 

22,  544 

Total 

39, 504 

27,197 

42,  376 

1 

15, 228 

10,  648 

134,  953 

1 Changes  resulting  from  births  and  deaths  since  the  census  of  1896  are  disregarded^  owing  to  incom- 
plete records. 


Tbe  following  table  shows  the  annual  death  rate  in  the  islands  for 
1890,  1897,  and  1898: 


Annual  death  rate  per  1,000  in  the  Hawaiian  Islands. 


1 

I 

1896. 

| 

1897.  | 

1998. 

Esti- 

mated 

popula 

tion, 

Hono- 

lulu. 

All  nationalities _ 

22.  43 
32.  78 
14.60 
19.  48 
16. 10 

21.97 
29.  30 
19.  30 
15.79 
14.  68 

29.  73 
40.  06 
24.  42 

j 22.  02 

30, 000 
11,  500 
9,  000 
2,  000 
7,  500 

Hawaiians  . - ..  

Asiatics  

Portuguese 

All  others 

SUMMARY  OF  PLANTATION  STATISTICS. 

In  the  following  table  are  given  the  amounts  and  values  of  the  sugar 
and  molasses  produced  in  the  islands,  and  the  value  of  that  portion 
exported  for  the  years  1875-1899  inclusive: 


Amounts,  values , and  exports  of  Hawaiian  sugar  and  molasses,  1875-18999 


1875 

1876 

1877 

1878 

1879 

1880 
1881 
1882 
J883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 


Sugar. 


Year. 


Pounds. 


Value. 


25, 080, 182 
26,  072,  429 
25,  575,  965 
38,  431,  458 
49,  020,  972 
63,  584,  871 
93,  789,  483 
114, 177,  938 
114, 107, 155 
142,  654,923 
171,  350,  314 
- 216^223,615 
212,  763,  647 
235,  888,  346 
242, 165,  835 
259,  789,  462 
274, 983,  580 
263,  636,  715 
330,  822,  879 
306,  684,  993 
294, 784, 819 

443,  569,  282 
520, 158,  232 

444,  963,  036 
387.  599,  795 


$1,216,  388.82 
1,  272,  334.  53 

1,  777,  529.  57 

2,  701,731.50 
3, 109,  563.  66 

4,  322,  711.  48 

5,  395,  399.  54 

6,  320,  890.  65 
7, 112,  981. 12 

7,  328.  896.  67 

8,  356,  061.94 

9,  775, 132. 12 

8,  694,  964. 07 
10,  818,  883. 09 

13,  089,  302. 10 
12,  159,  585.  01 

9,  550,  537.  80 

7,  276,  549.  24 
10,  200,  958.  37 

8,  473,  009. 10 
7,  975,  590.  41 

14,  932, 172.  82 

15,  390,422.13 

16,  614,  622.  53 
15, 154,  826.  41 


I 


Molasses. 


Gallons.  Value. 


93, 722 
130, 073 
151,  462 
93,136 
87,  475 
198, 355 
263,  587 
221, 293 
193,  997 
110,  530 
57,  941 
113, 137 

71,  222 
47, 965 

54,  612 
74,  926 

55,  845 
47,  988 
67, 282 

72,  979 
44,  970 
15,  885 
33,  770 

I 14;  537 


$12,183.86 

19.510.95 
22,  719.  30 
12, 107.  68 

9,  622.  52 
29,  753.  52 
31.630.  44 

33. 193. 95 
34,  819.  46 
16,  579.  50 

7,  050.  00 
14,  501.  76 
10, 522. 76 
5,  900.  40 

6. 185. 10 
7,  603.  29 

4,  721.40 

5,  061.  07 
5,  928.  96 

6.050.11 
3,037.83 

1,  209.  72 

2,  892. 72 
919. 18 


Total  ex- 
port value. 


$1,  228,  572.  68 
1,  291,  845.  48 

1,  800,  248.  87 

2,  713,  839. 18 
3, 119, 185.  91 

4,  352,  464.  73 

5,  427,  020.  98 

6,  354,  084.  60 
7, 147,  800.  58 

7,  345,  476. 17 

8,  363,  111.  94 

9,  789,  633.  88 
8,  705.  486.  83 

10,  824,  783.  49 

13,  095,  487.  20 
12, 167, 188.  30 

6, 555,  258. 20 

7,  281,610.  34 
10,  206,  887.  33 

8,  479,  059.  21 
7,  978,  628.  24 

14,  933,  382.  54 
15,393,314.  85 
16,  615,  541.  71 
15, 154,  826.  41 


1 Calendar  years. 


2 Six  months  to  June  30. 
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In  tlie  following  table  is  given  a list  of  all  the  plantation  companies, 
together  with  data  concerning  the  organization,  status,  and  work  of 
each : 


List  of  incorporated  Hawaiian  sugar  plantations  October  10 r 1899. 


j 

Par 

Market 

Tons  of 

Island  and  name  of  planta- 

Honolulu agents. 

Total 

Paid-up  value 

price  of 

sugar 

tion. 

capital. 

stock,  j of 

shares. 

i 

paid-up 
stock.  i 

crop  of 
1898. 

OAHU. 


Ewa  Plantation  Co Castle  & Cooke 


Waianae  Co 

Waialua  Plantation  Co 

Kahuku  Plantation  Co 

Heeia  Agricultural  Co 

Waimanalo  Sugar  Co 

Oahu  Sugar  Co 

Honolulu  Sugar  Co 


J.  M.  Dowsett... 

Castle  & Cooke 

M.  S.  Grinbaum  & Co 

do 

W.  G.  Irwin  & Co 

H.  Hackfeld  & Co 

W.  G.  Irwin  & Co 


MAUI. 

Olowalu  Sugar  Co j 

Pioneer  Mill  Co ! 

Wailuku  Sugar  Co j 

Hawaiian  Commercial  and  i 
Sugar  Co. 

Paia  Plantation 

Haiku  Sugar  Co 

Hana  Plantation 

Hamoa  Plantation 

Kipahulu  Sugar  Co 

Kihei  Plantation 

Nahiku  Sugar  Co 


W.  G.  Irwin  & Co. 
H.  Hackfeld  & Co. 
C.  Brewer  & Co. . . 


.do 

.do 


M.  S.  Grinbaum  & Co 

C.  Brewer  & Co 

H.  Hackfeld  & Co 

Alexander  & Baldwin 

do 


MOLOKAI. 


American  Sugar  Co. 
Kamalo  Sugar  Co. . . 


LANAI. 


Maunalei . 


C.  Brewer  &.  Co 
E.  Hustace 


HAWAII. 


Paauhau  Plantation 

Hamakua  Mill  Co 

Kukaiau  Plantation 

Ookala  Sugar  Co 

Laupahoehoe  Sugar  Co 

Hakalau  Plantation 

Honomu  Sugar  Co 

Pepeekeo  Sugar  Co 

Onomea  Sugar  Co 

Hilo  Sugar  Co 

Waiakea  Mill  Co 

Hawaiian  Agricultural  Co. 
Hutchinson  Sugar-Plant  Co 

Union  Mill  Co 

Kohala  Sugar  Co 

Pacific  Sugar  Mill 

Honokaa  Sugar  Co 

Kona  Sugar  Co 

Olaa  Sugar  Co 

KAUAI. 


Kilauea  Sugar  Co 

Makee  Sugar  Co 

Lihue  Plantation  Co — 

Koloa  Sugar  Co.... 

McBryde  Sugar  Co 

Hawaiian  Sugar  Co 

Waimea  Sugar  Mill 

Kekaha  Sugar  Co.,  Ltd 


W.  G.  Irwin  & Co  . 

T.  H.  Davies  & Co 

H.  Hackfeld  & Co 

C.  Brewer  & Co 

T.  H.  Davies  & Co 

W.  G.  Irwin  & Co 

C.  Brewer  & Co 

T.  H.  Davies  & Co 

Castle  & Cooke 

W.  G.  Irwin  & Co 

T.  H.  Davies  & Co 

C.  Brewer  & Co 

W.  G.  Irwin  & Co 

T.  H.  Davies  & Co 

Castle  & Cooke 

E.  A.  Schaefer  & Co 

do 

McChesney  & Sons 

Alexander  A Baldwin 


W.  G.  Irwin  & Co 

C.  Brewer  & Co 

H.  Hackfeld  & Co 

do 

T.  H.  Davies  & Co 

Alexander  & Baldwin 

Castle  <fe  Cooke 

H.  Hackfeld  & Co 


$5,  000,  000 

$5,000,000  ! 

$20 

$28 

19, 580 

300,000 

300,000 

100 

175 

4,  055 

3,500,000 

1, 500, 000 

100 

160 

500, 000 

500,  000 

100 

160 

4,  356 

150.  000 

150,  000 

100 

2, 167 

252,000 

252,  000 

100 

150 

3,  004 

3,  600, 000 

3,  000,  000 

100 

190 

900,  000 

ICO 

150. 000 

150, 000 

100 

150 

2,  000.  000 

2,000,000 

100 

240 

5.  560 

700,000 

700,000 

100 

400 

6.  691 

10,000,000 

2,312,750 

100 

100 

15,  000 

750,  000 

750, 000 

100 

300 

5,  511 

500, 000 

500, 000 

100 

275 

4,  709 

1.  000,  000 

20 

2,  041 

175,  000 

175,  000 

100 

160, 000 

160,  000 

100 

115 

1,987 

3,  000,  000 

1,500,000 

50 

750,  000 

1,  500,  000 

750,000  : 

100 

1,  000,  000 

250,000 

100 

1,  GOO,  000 

100,  000 

20 

5,  000,  000 

5,  000,  000 

50 

500,  000 

500,  000 

100 

3,  961 

120,  000 

120,  000 

100 

500,  000^ 

500,  000 

20 

300, 000 

250,  000 

50 

3,970 

1. 000. 000 

1,  000,  000 

100 

9 090 

750,  000 

750, 000 

100 

170 

4,  950 

750,  000 

750, 000 

100 

200 

6,  916 

1,  000,  000 

1, 000, 000 

20 

38 

8,  900 

500. 000 

500,  000 

100 

8,  409 

600,  000 

600. 000 

100 

7,  763 

1,  000,  000 

1,  000,  000 

100 

315 

7,  548 

2,  500,  000 

50 

7, 189 

200,  000 

200,  000 

100 



1,085 

480, 000 

480,  000 

500 

1.  508 

500, 000 

500, 000 

100 

300 

3,326 

2,  000,  000 

2,  000,  000 

20 

35 

6, 198 

500, 000 

180,  000 

100 

5,  000,  000 

2,  500,  000 

20 

300,  000 

300,  000 

1,  000 

3,  835 

500, 000 

1,  400.  000 

1,  400,  000 

100 

10. 914 

300, 000 

300,  000 

100 

200 

4,  327 

3,  500,  000 

1,  650,  000 

20 

2,  000,  000 

2,  000,  000 

100 

225 

11,  913 

125,  000 

125,  000 

i 100 

900 

600, 000 

600,  000 

1 



1 

2,  460 

Note. — Total  incorporated  plantation  capital  as  shown  above  is  $68,812,000,  all  of  which  has  been 
sold  and  issued.  Of  this  amount  about  seven  and  a quarter  millions  are  not  yet  due  and  paid  in  on 
the  assessable  stocks. 

Market  prices  quoted  are  approximate  for  October  10,  1899.  Many  stock  issues  are  held  hv  capital- 
ists who  do  not  otter  them  on  the  market.  Although  most  of  them  are  worth  a considerable  premium, 
no  price  can  he  quoted. 

Plantations  of  private  individuals  are  not  included  in  the  above  list. 


REPORT  OF  THE  CHEMIST, 

H.  W.  Wiley. 


LETTER  OF  SUBMITTAL. 

U.  S.  Department  of  Agriculture, 

Division  of  Chemistry, 
Washington,  D.  C.,  April  13,  1900. 

Sir:  I beg  to  transmit  herewith  the  manuscript  of  my  report  on  the  distribution 
of  beet  seed  during  the  season  of  1899,  with  some  general  observations  on  the  sugar- 
beet  industry  in  the  United  States,  followed  by  the  results  of  the  analyses  of  the 
samples  of  sugar  beets  received  by  this  laboratory  and  a discussion  of  the  data 
obtained. 

Respectfully,  . H.  W.  Wiley, 

Chief  of  the  Division  of  Chemistry. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 


DISTRIBUTION  OF  SUGAR  BEET  SEED  FOR  CULTURAL  EXPERI- 
MENTS, 1899. 

In  order  to  bring  the  work  of  the  Department  more  in  harmony  with 
the  principles  of  its  organization,  arrangements  were  made  with  the 
chief  of  the  Division  of  Botany,  with  the  approval  of  the  Secretary 
of  Agriculture,  to  distribute  hereafter  all  the  beet  seed  used  by  the 
Department.  The  work  of  the  Division  of  Chemistry  is  in  no  way 
connected  with  the  purchase  and  distribution  of  valuable  seeds,  and  it 
seems  altogether  appropriate  that  this  work  should  be  intrusted  exclu- 
sively to  the  Division  of  Botany,  whose  section  of  seed  and  plant 
introduction  was  organized  for  the  purpose.  All  information  in  regard 
to  the  character  of  the  sugar-beet  seed  required,  where  to  purchase, 
and  the  localities  where  the  best  results  could  be  obtained  was  reported 
to  the  section  of  seed  and  plant  introduction. 

The  seed  was  distributed  to  a number  of  the  agricultural  experiment 
stations,  and  in  general  to  farmers  living  in  regions  where  the  prospects 
of  securing  good  results  were  sure.  The  distribution  was  made  as 
shown  by  the  following  data,  taken  from  the  Annual  Report  of  the 
Department  of  Agriculture  for  the  fiscal  year  ended  June  30,  1899 
(pp.  6 and  7),  being  the  report  of  the  Assistant  Secretary  of  Agricul- 
ture upon  the  purchase  and  distribution  of  seeds : 

The  following  statement  of  the  purchase  and  distribution  of  sugar-beet  seed  dur- 
ing the  past  season  is  furnished  by  the  chemist  of  the  Department,  Dr.  H.  W.  Wiley, 
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by  whom  this  seed  was  purchased,  mainly  from  the  fund  for  the  investigation  of  the 
domestic  sugar  production.  The  distribution  was  directed  by  the  chemist,  but  was 
actually  carried  out  through  the  section  of  seed  and  plant  introduction  of  the 
Division  of  Botany. 

The  amounts  and  cost  of  sugar-beet  seed  purchased  and  distributed  in  1898  are  as 
follows : 


Five  metric  tons  “Zehringen”  beet  seed  from  Adolph  Strandes,  Zehringen, 

Germany,  at  $160  per  ton . $800.  00 

Freight  from  New  York  to  Washington,  D.  C 34.  65 

Consular  invoice. . 2.50 

Three  metric  tons  Knauer’s  “ Mangold  Elite”  beet  seed,  through  H.  Cordes, 

Lagrande,  Oreg ' 501.00 

Freight  from  New  York 31.  20 

Five  metric  tons  Dippe’s  “Kleinwanzlebener  Elite”  beet  seed,  through 
August  Rolker  &■  Sons,  52  Dey  street,  New  York,  agents,  at  $195  per  ton 

(freight  prepaid) 975.  00 

Five  metric  tons  “ White  Improved  Vilmorin”  beet  seed,  through  Willett 
& Gray,  91  Wall  street,  New  York,  agents,  at  $176.40  per  ton  (freight 
prepaid) 882.  00 

Total . 3,226.35 

The  weight  of  seed  purchased  and  donated  by  varieties  was  as  follows : 

Pounds. 

White  Improved  Vilmorin 11,  025 

Knaners  Mangold  Elite 6,  615 

Dippe’s  Kleinwanzlebener  Elite 11,  025 

Strand es  Zehringen 11,  025 


Total  purchased 39,  690 

Biendorf  Elite  Kleinwanzlebener 2,  420 


Total  weight  of  seed  distributed 42, 110 


The  Biendorf  seed  was  grown  by  Carl  Braune,  Biendorf,  Germany,  and  was  pre- 
sented to  the  Department  by  Hoff  Brothers,  Chicago. 

Nearly  one-half  of  this  seed  was  distributed  among  twenty-nine  of  the  State 
experiment  stations  and  the  remainder  to  individuals  and  associations,  either  at  the 
request  of  members  of  Congress  or  on  direct  application. 

The  beet-sugar  industry  is  already  so  well  established  in  California  that  but  few 
applications  for  seed  were  received  from  that  State.  The  largest  quantities  of  seed 
were  sent  to  the  States  of  Colorado,  Illinois,  Indiana,  Iowa,  New  York,  North  Carolina, 
North  Dakota,  Ohio,  Pennsylvania,  West  Virginia,  and  Wisconsin.  Apparently  the 
best  results  from  the  experiments  are  obtained  through  the  distribution  of  the  seed 
by  the  stations  and  by  the  associations  formed  for  the  purpose.  In  general,  the  seed 
sent  to  individuals  on  direct  application  to  the  Department  does  not  yield  very  sat- 
isfactory results.  This  is  due  to  lack  of  competent  supervision  of  the  experiments. 

General  Observations  on  the  Sugar-Beet  Industry. 

SUGAR-BEET  GROWING  IN  C ALIFORNIA. 

During  the  summer  of  1899  the  writer  visited  many  of  the  localities 
in  California  devoted  to  the  growth  of  sugar  bqets.  The  conditions  of 
this  growth  in  California  are  somewhat  unique.  As  a rule,  no  rainfall 
is  expected  during  the  growing  season,  or  at  least  not  after  the  early 
part  thereof.  The  beets  are  chiefly  grown  also  without  irrigation. 
The  moisture  which  the  beets  receive  is  derived  from  the  heavy  fogs 
which  come  in  from  the  sea  and  from  the  lower  depths  of  the  soil. 

The  coast  valleys,  where  the  sugar  beets  grow  to  the  greatest  perfec- 
tion, evidently  receive  a considerable  quantity  of  moisture  from  the 
surrounding  mountains  and  hills  by  subterranean  passages.  It  thus 


PROGRESS  OF  BEET-SUGAR  INDUSTRY,  1899. 


137 


happens  if  the  beets  can  secure  a good  start  by  the  moisture  coming 
as  rainfall  they  will  be  supplied  with  a sufficient  quantity  of  moisture 
by  the  agency  of  these  subterranean  passages  to  complete  their  growth. 

The  year  1899,  as  well  as  the  preceding  one,  in  California  was  a year 
of  unusually  small  rainfall.  For  this  reason  the  sugar  beets  at  the 
start  did  not  have  a sufficient  quantity  of  moisture  to  produce  a good 
growth.  As  a result  the  beet  crop  throughout  the  State  was  not  up  to 
the  normal.  Many  fields  were  observed  which  were  total  failures,  while 
in  others  only  parts  of  the  field  had  produced  an  average  crop.  The 
beets  were  usually  rather  small  in  size  but  were  rich  in  sugar,  of  which 
they  gave  a good  yield. 

It  is  evident  that  if  the  area  devoted  to  sugar  beets  in  California  is 
to  be  very  much  extended  irrigation  must  be  practiced;  otherwise,  the 
excessively  dry  seasons,  which  occur  at  irregular  intervals,  will  produce 
disastrous  results  from  an  agricultural  point  of  view  upon  the  beet 
crops.  Steps  have  already  been  taken  by  some  of  the  more  extensive 
growers  iu  the  State  to  secure  the  irrigation  necessary  to  insure  a crop 
every  season.  At  the  new  sugar  factory  at  Betteravia,  in  Santa  Maria, 
the  writer  saw  last  August  the  arrangements  which  had  been  perfected 
for  pumping  water  from  the  lake  to  the  highest  points  of  the  beet  fields 
to  be  distributed  over  the  ground.  At  Chino  many  of  the  fields  have 
been  leveled,  preparatory  to  placing  them  under  irrigation.  Thus,  a 
very  considerable  area  of  beet  lands  will  be  artificially  watered. 

There  are  very  few  localities  in  California  where  the  natural  supply 
of  moisture  is  sufficient  to  insure  a crop  every  year.  There  is  probably 
no  other  agricultural  crop  grown  at  present  in  the  State  which  will  so 
well  repay  the  great  cost  of  irrigation  as  the  sugar  beet.  A good  crop 
of  sugar  beets  will  pay  the  interest  on  $300,  which  probably  would  be 
the  average  cost  of  well  irrigated  land  of  the  highest  fertility. 

SUGAR-BEET  GROWING  IN  THE  STATE  OF  MICHIGAN. 

There  is  no  State  in  the  Union  where  so  great  progress  has  been  made 
during  the  past  year  in  the  growing  of  sugar  beets  as  in  Michigan.  A 
large  number  of  new  factories  have  been  completed. 

As  is  to  be  expected  in  new  enterprises  of  this  kind,  many  failures 
occurred  among  persons  engaged  in  the  growing  of  beets  who  were 
not  skilled  in  that  branch  of  agriculture.  Some  of  these  failures  were 
attributed  to  seasonal  influences,  but  many  of  them  were  doubtless  due 
to  imperfect  cultivation.  Where  the  best  system  of  agriculture  is 
employed  in  the  growing  of  beets,  as  has  been  seen  in  the  case  of  Cali- 
fornia, the  beet  grower  is  reasonably  independent  of  the  ordinary  sea- 
sonal variations.  A summer  with  unusual  rainfall  or  one  with  a 
deficient  supply  will  not  materially  affect  the  yield,  if  all  the  modern 
principles  of  beet  growing  are  understood  and  applied.  Under  the  cir 
cumstances,  it  is  not  surprising  that  many  of  the  beets  produced  iu 
Michigan  were  of  abnormal  character  by  reason  of  the  seasonal 
influences  or  imperfect  cultivation. 
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Some  dissatisfaction  arose  between  the  farmers  and  the  owners  of 
the  factories  in  Michigan  in  regard  to  the  methods  of  analysis  employed. 
By  authority  of  the  Secretary  of  Agriculture,  the  assistant  chief  of  the 
Division  df  Chemistry,  Mr.  E.  E.  Ewell,  visited  the  State  and  made  as 
thorough  an  investigation  of  the  conditions  as  was  possible  in  the  short 
time  at  his  disposal.  The  following  is  his  report  on  the  methods 
employed  for  determining  the  deduction  to  be  made  for  tare,  for 
the  analysis  of  the  beets,  etc.,  at  one  of  the  factories,  which  may  be 
regarded  as  in  a large  measure  typical  of  the  system  in  vogue  at  the 
other  factories  of  the  State : 

Handling  and  Analysis  of  Beets  at  the  Receiving  Laboratory  of  a 
Michigan  Beet-Sugar  Factory. 

I was  forcibly  impressed  with  the  great  pains  that  the  officials  of  the  factory  vis- 
ited were  taking  to  secure  an  accurate  and  equitable  determination  of  the  quantity 
and  quality  of  each  load  of  beets  delivered,  and  also  with  the  faithfulness  with 
which  the  employes  to  whom  this  work  was  intrusted  were  performing  their  respec- 
tive duties.  In  fact,  I was  at  a loss  to  account  for  the  uniformly  high  efficiency  of 
the  laborers  in  the  tare  room  until  I was  told  that  they  were  selected  from  a lot  of 
fifty  or  more  men  who  had  been  tested  in  regard  to  their  ability  to  perform  the  vari- 
ous kinds  of  work  in  a satisfactory  manner.  The  sampling,  taring,  preparing  for 
analysis,  and  analyzing  of  several  hundreds  of  samples  of  beets  daily  is  indeed  a 
gigantic  task,  and  one  that  can  not  be  performed  with  economy  and  with  a degree 
of  accuracy  appropriate  for  even  commercial  work  without  a carefully  thought-out 
system  and  ample  facilities. 

The  grading  of  the  purchase  price  of  beets  according  to  their  quality  is  certainly 
a great  advantage  to  factory  owners  and  to  the  careful  farmers  who  grow  the  beets. 
The  first  step  in  this  direction  was  the  fixing  of  the  price  according  to  the  density 
of  the  juice  of  the  beet  as  determined  with  a hydrometer,  a method  that  was  exten- 
sively used  in  Europe  until  recently,  and  is  possibly  in  use  to  some  extent  there  at 
the  present  time.  The  determination  of  the  percentage  of  sugar  in  each  load  of 
beets  by  the  polariscopic  test,  now  practiced  at  the  Michigan  factories,  is  a decided 
advance. 

The  system  and  equipment  for  this  work  seem  to  have  been  remarkably  well 
planned  considering  the  difficulties  and  the  fact  that  this  is  the  first  season  this  fac- 
tory has  been  in  operation.  I am  able  to  make  very  few  suggestions  in  regard  to  the 
improvement  of  the  work  in  the  receiving  laboratory,  all  of  which  are  stated  below, 
and  which  have  largely  to  do  with  the  economical  side  of  the  question  rather  than 
with  the  accuracy  of  the  work. 

taking  the  tare. 

From  each  load  of  beets  passing  over  the  receiving  scales  to  the  storage  sheds  a 
sample  of  20  pounds  or  more  is  placed  in  a basket  and  sent  to  the  tare  room.  Each 
load  is  given  a serial  number  by  the  weigher,  and  a card  bearing  this  number  is 
attached  to  the  handle  of  the  basket  containing  the  sample.  In  order  to  determine 
the  percentage  of  tare  to  be  deducted  for  the  dirt  adhering  to  the  beets  and  for 
improper  topping,  20  pounds  are  weighed  on  an  appropriate  scale.  The  excess  of  the 
sample  is  discarded,  while  the  weighed  portion  of  20  pounds  is  returned  to  the  bas- 
ket. The  exact  “ gross  weight”  is  entered  by  the  weigher  upon  the  tag  attached 
to  the  basket,  in  a blank  space  provided  for  the  purpose.  The  sample  of  beets  next 
passes  to  the  “topper,”  who  cuts  off  the  top  of  the  beet  at  the  bottom  leaf  scar  if  the 
topping  has  not  already  been  done  at  that  point.  The  samples  are  then  taken  to  the 
“brushers,”  who  thoroughly  clean  the  beets  by  means  of  wire  brushes.  These 
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brushes  occasionally  abrade  the  surface  of  the  beets,  but  a thorough  inspection  con- 
vinced me  that  the  slight  reduction  of  the  weight  of  the  beet  in  this  manner  is  prac- 
ticably unavoidable,  and  is  fully  compensated  for  by  the  small  amount  of  soil  still 
left  adhering  to  the  beets  in  crevices  and  depressions  out  of  the  reach  of  the  brushers. 
After  this  thorough  brushing  the  beets  are  again  weighed,  and  the  “ clean  weight” 
is  recorded  upon  the  tag  attached  to  the  handle  of  the  basket.  This  operation  com- 
pletes the  work  of  determining  the  percentage  of  tare,  with  the  exception  of  the 
clerical  work  of  making  the  calculation  and  recording  the  results.  The  percentage 
deducted  for  tare  varies  from  to  20  (or,  in  extreme  cases,  40  per  cent),  but  is 
generally  between  2%  and  12£. 

The  only  suggestion  that  occurred  to  me  in  regard  to  this  part  of  the  work  is  the 
substitution  of  a metric  system  dial  scale  for  the  scale  with  sliding  weight,  reading 
in  pounds  and  ounces.  The  dial  scale  would  have  the  advantage  of  saving  the  loss 
of  time  incident  to  adjusting  the  weight  of  the  sample  to  approximately  20  pounds, 
and  the  additional  advantage  of  simplifying  the  calculation  in  case  a 10-kilogram 
(22.05  pounds)  sample  were  used,  as  in  this  case  every  100  grams  of  difference  in 
weight  between  the  “ gross”  and  “ clean”  weights  would  correspond  to  1 per  cent  of 
tare.  In  case  of  a slight  excess  of  weight  above  10  kilograms,  a very  simple  division 
would  give  the  percentage  of  tare. 

The  selection  of  the  beets  to  adjust  the  weight  of  the  sample  to  approximately  20 
pounds  also  has  the  objection  that  the  weigher  is  likely  to  select  small  beets  for  this 
purpose,  and  thus  give  beets  of  small  size  an  undue  prominence  in  the  sample.  The 
error  involved,  though  undoubtedly  a very  small  one,  would  be  one  constantly  in 
favor  of  the  farmer,  as  it  is  well  known  that  small  beets,  if  ripe,  are  generally  richer 
in  sugar  than  larger  ones. 

The  dial  scale  would  have  the  objection  of  being  more  liable  to  get  out  of  order 
without  the  knowledge  of  the  user  than  the  scale  with  sliding  weights;  but  a 
standard  10-kilogram  weight  could  be  kept  convenient  for  testing  the  accuracy  of 
the  scale  one  or  more  times  each  day.  Moreover,  the  continued  use  of  this  form  of 
weighing  apparatus  in  the  retail  meat  and  grocery  trade,  where  rigid  inspection  is 
practiced,  indicates  its  reliability. 

OBTAINING  THE  JUICE  FOR  ANALYSIS. 

After  the  “clean  weight”  is  recorded  the  sample  passes  to  the  workman  who 
quarters  the  beets.  He  empties  the  beets  out  of  the  basket  upon  his  worktable, 
and,  after  quartering  one,  places  one  quarter  in  the  basket  and  rejects  the  remaining 
three  quarters.  This  is  continued,  picking  up  the  beets  “just  as  they  come,”  with- 
out selecting  them,  until  a sufficient  number  of  quarters  has  been  obtained  to  provide 
enough  juice  for  the  work  of  the  chemist. 

The  sample  is  then  taken  by  the  workman  in  charge  of  the  grating  machine  and 
reduced  to  a fine  pulp.  This  machine  consists  of  a wooden  cylinder  armed  with  rows 
of  iron  teeth,  and  is  similar  to  the  power  graters  used  for  horse-radish.  It  is  driven 
at  a rapid  rate  by  means  of  a gasoline  engine.  I did  not  ascertain  the  exact  number 
of  revolutions  per  minute. 

The  pulp  is  received  in  a galvanized  iron  pan  placed  underneath  the  grater.  Both 
the  pan  and  the  cover  of  the  grating  machine  are  freed  from  adhering  pulp  after  the 
grating  of  each  sample  in  as  thorough  a manner  as  can  be  expected  in  commercial 
work  of  this  kind. 

The  pressman  takes  the  pulp  from  the  collecting  pan  of  the  grating  machine, 
wraps  it  in  a square  of  filter  press  cloth,  and  expresses  the  juice  by  means  of  a lever 
press,  receiving  the  juice  in  a tin  cylinder,  which  is  passed  through  a window  to  the 
laboratory  along  with  the  tag,  which  has  until  this  time  remained  attached  to  the 
handle  of  the  sample  basket. 

The  exhausted  pulp  is  removed  from  the  press  cloth,  and  the  latter  is  used  over 
again  for  the  next  sample.  While  this  cloth  comes  from  the  press  reasonably  dry,  it 
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is  still  moist  with  the  juice  of  the  sample  just  pressed;  aud  the  juice  contained  in 
the  doth  aud  that  adhering  to  the  press  contaminates  the  following  sample  to  an 
appreciable  extent  when  two  successive  samples  of  beets  are  of  widely  different 
degrees  of  richness.  This  overlapping  of  the  juice  of  successive  samples  at  the  press 
is  the  only  point  needing  reform  that  I was  able  to  discover  in  the  room  where  the 
taring  and  the  extraction  of  the  juice  were  performed.  It  gives  rise  to  a slight  error 
at  times,  which  gives  a little  advantage  to  the  farmer  who  brings  poor  beets,  and 
works  to  the  disadvantage  of  the  farmer  who  brings  beets  of  higher  quality.  It  can 
he  neither  a source  of  loss  nor  of  gain  to  the  factory,  as  it  merely  tends  to  average 
the  price  in  case  two  samples  of  widely  different  quality  follow  one  another  through 
the  press.  In  the  majority  of  cases,  where  the  difference  between  the  percentage  of 
sugar  in  two  successive  samples  is  less  than  1 per  cent,  there  can,  of  course,  he  no 
appreciable  error  from  this  source.  I shall  refer  to  this  subject  again  in  discussing 
the  laboratory  methods ; but  before  doing  so  I wish  to  suggest  a method  by  which 
the  danger  of  error  from  the  overlapping  of  the  juice  of  successive  samples  at  the 
press  can  be  practically,  if  not  absolutely,  eliminated. 

(1)  A tin  quart  cup  would  be  a more  convenient  vessel  for  receiving  the  juice  as  it 
flows  from  the  press  than  the  cylinders  now  used.  The  tag  used  for  identifying  the 
samples  and  for  recording  the  results  of  taring  and  analysis  can  be  attached  to  the 
handle  of  this  cup  immediately  after  its  removal  from  the  handle  of  the  sample 
basket. 

(2)  The  sample  of  pulp  taken  for  pressing  should  be  sufficient  to  yield  from  2 to  3 
pints  of  juice. 

(3)  The  first  pint  that  flows  from  the  press  should  be  discarded  and  the  remaining 
1 or  2 pints  should  be  saved.  The  press  cloth  and  press  could  then  be  washed  free 
from  the  juice  of  the  previous  sample  by  means  of  this  rejected  portion  of  juice. 

(4)  The  excess  of  pulp  and  juice  obtained  by  this  method  of  working  need  not  be 
lost,  as  it  can  readily  be  conveyed  to  the  diffusion  battery  and  thus  saved. 

It  has  been  found  that  the  juice  obtained  from  the  same  pulp  by  light  and  heavy 
pressures  differs  slightly  in  the  percentage  of  sugar  contained  therein.  The  follow- 
ing analytical  data,  obtained  by  myself,  clearly  demonstrate  that  no  such  difference 
is  observable  with  the  differences  of  pressure  obtainable  with  the  lever  press  used 
in  the  receiving  laboratory  of  this  factory.  There  is,  therefore,  no  objection  on  these 
grounds  to  the  method  that  I have  just  suggested  for  eliminating  the  error  due  to  the 
overlapping  of  the  juice  at  the  press. 

Results  of  analyses  of  beet  juice  made  to  determine  the  influence  of  the  differences  of  pressure 

obtainable  with  a lever  press  on  the  comparative  richness  of  the  juice  obtained  by  light 

and  heavy  pressure. 


[The  letter  A is  used  to  designate  samples  of  juice  obtained  by  light  pressure;  the  letter  B is  used 
to  designate  those  obtained  by  heavy  pressure.  The  same  portion  of  pulp  was  used,  the  first  portion 
of  juice  being  designated  A and  the  second  portion  B.] 


Number  of  sample. 

Total 
solids,  a 

Sugar  in 
the  juice,  b 

Coefficient 
of  purity. 

Per  cent. 
16. 48 
16.  31 

Per  cent. 
13.  88 
13.85 

84.2 

IB 

84.9 

2A 

17.  07 
17.  21 

c 14. 55 

85.  2 

2B 

14.  88 

86.5 

3A 

17.21 

14.  25 

82.8 

3B 

17.23 

14.  34 

83.2 

17.  78 

14.  73 

82.8 

4B 

18.  00 

d 14.  77 

82.1 

5A 

17. 10 

13.99 

81.8 

5B 

17. 22 

13.  94 

81.0 

a The  percentage  of  total  solids  in  samples  Nos.  1 and  2 was  determined  by  weighing  the  juices  in 
a carefully  calibrated  100-cubic-centimeter  flask;  in  the  case  of  samples  Nos.  3 to  5,  inclusive,  this 
determination  was  made  by  means  of  the  Brix  hydrometer. 

6 For  the  determination  of  sugar,  a quantity  of  juice  (obtained  by  weighing)  equal  to  double  the 
normal  weight  for  the  polariacope,  was  placed  in  a 100-cubic-centimeter  (Mohr’s)  flask,  treated  with 
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It  must  be  admitted  that  these  results  would  have  been  more  conclusive  if  the 
press  had  been  cleaned  and  dried  between  samples  and  a fresh  press  cloth  taken  for 
each  sample.  I believe,  however,  that  they  may  be  accepted  as  abundant  evidence 
that  there  is  practically  no  variation  in  the  percentage,  of  sugar  in  the  juices  obtained 
by  pressures  varying  within  the  limits  obtainable  with  the  form  of  press  used  in  the 
receiving  laboratory  of  this  company.  It  is  certainly  quite  negligible  in  comparison 
with  the  error  that  may  now  be  caused  at  times  by  the  overlapping  of  the  juices  of 
successive  samples. 

THE  CHEMICAL  ANALYSIS  OF  THE  JUICE. 

Earlier  in  the  campaign  this  company  had  undertaken  to  make  direct  deter- 
minations of  the  percentage  of  sugar  in  the  beets,  samples  of  pulp  being  obtained 
for  this  purpose  by  means  of  the  boring  rasp  (Keil  and  Dolle).  The  officials  of  the 
company  informed  me  that  it  was  soon  found  that  it  would  be  absolutely  impossible 
to  analyze  more  than  a small  portion  of  the  samples  by  this  method  with  the  facilities 
at  their  command.  This  method  was,  therefore,  abandoned,  and  the  indirect  method 
adopted  instead,  as  the  latter  method  had  been  found  suitable  for  rapid  work  by 
other  sugar  manufacturers.  AVhen  the  indirect  method  is  employed,  the  percentage 
of  sugar  in  the  juice  is  determined,  and  the  percentage  of  sugar  in  the  beets  is  calcu- 
lated therefrom  by  means  of  a factor.  When  the  method  was  first  adopted,  the 
quantity  of  juice  appropriate  for  each  polarization  was  measured  by  means  of  a 
“ sucrose  pipette,”  the  filling  of  the  pipette  being  controlled  by  the  density  of  the 
juice,  which  was  previously  determined  by  means  of  a Brix  hydrometer.  For 
greater  accuracy  the  use  of  the  ‘‘sucrose  pipette”  had  been  abandoned,  and  the 
method  of  direct  weighing  of  each  portion  of  juice  used  for  polarization  had  been 
adopted  before  my  arrival  at  the  factory. 

The  method  of  analysis  that  I found  in  use  on  my  arrival,  and  which  was  continued 
throughout  the  period  of  four  days  (December  19  to  22,  1899,  inclusive)  of  my  pres- 
ence in  the  receiving  laboratory  was  as  follows : 

Of  each  sample  of  juice,  52.1  grams  was  weighed  on  a small  balance,  a metal  dish 
with  brass  counterweight  being  used  to  hold  the  juice  during  the  weighing.  From 
the  dish  the  juice  was  rinsed  into  a 200-cubic-centimeter  sugar  flask  by  means  of  a 
jet  of  water  supplied  from  a bottle  of  water  standing  on  a shelf  attached  to  the 
upper  part  of  the  laboratory  wall;  6 cubic  centimeters  of  solution  of  basic  acetate 
of  lead  was  added  from  a burette,  and  the  liquid  in  the  flask  was  diluted  to  nearly 
200  cubic  centimeters.  The  foam  was  dissipated  by  means  of  a drop  or  two  of 
ether  added  from  a dropping  bottle.  The  volume  of  the  solution  was  then  completed 
to  200  cubic  centimeters  by  means  of  water  drawn  from  a small  pet  cock  attached  1o 
a conveniently  located  pipe  that  connected  witn  the  city  water  supply.  Alter 
thorough  shaking,  the  mixture  was  filtered  through  a dry  filter  supported  by  a dry 
tin  funnel,  the  filtrate  being  received  in  a dry  glass  cylinder.  The  tag,  of  which  I 
have  already  spoken  several  times,  and  which  had  until  now  rested  upon  a nail  oppo- 
site the  cylinder  that  received  the  sample  of  juice  as  it  flowed  from  the  press,  was 
now  attached  by  means  of  its  wire  fastening  to  the  cylinder  that  received  the  filtrate 
just  mentioned. 

The  operations  of  weighing,  washing  into  the  flask,  clarifying  with  basic  lead 
acetate,  completing  the  volume  to  200  cubic  centimeters,  shaking,  and  filtering  were 
performed  for  groups  of  ten  samples  at  one  time. 

When  ten  filtrates  had  been  obtained,  they  were  polarized  in  a half-shadow 
Schmidt  & Haensch  polariscope  in  a 200-millimeter  continuous  tube.  The  scale  of 

lead  acetate,  and  diluted  to  the  mark.  After  shaking  and  filtering,  the  solution  was  polarized  in  a 200- 
millimeter  tube,  all  the  caution  necessary  to  secure  accuracy  being  observed  during  these  operations. 

cThis  result  is  considered  as  evidence  of  an  overlapping  with  the  juice  of  sample  No.  1 rather  than 
as  evidence  of  a difference  in  the  richness  of  the  juice  due  to  a difference  in  the  pressure. 

dThe  combined  power  of  two  men  was  applied  to  the  lever  of  the  press  in  order  to  obtain  the  second 
portion  of  juice  in  each  case,  but  in  the  case  of  sample  No.  4 B only  three-fourths  of  a cylinderful  of  juice 
could  be  obtained,  although  the  pressure  was  maintained  as  strong  as  possible  for  several  minutes, 
showing  that  the  difference  of  pressure  was  as  great  in  this  case  as  the  form  of  press  permitted. 
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the  polariscope  employed  unfortunately  does  not  extend  beyond  50°  Ventzke,  and 
the  instrument  does  not  permit  of  the  use  of  a tube  of  greater  length  than  200  milli- 
meters. A triple-field  double- wedge  compensation  Schmidt  & Haensch  polariscope, 
with  both  dextro  and  levorotatory  scales,  graduated  to  100°  Ventzke,  and  capable 
of  receiving  a 400-millimeter  tube,  would  not  only  facilitate  accurate  work,  but 
would  be  more  readily  controlled  by  means  of  standard  quartz  plates,  and  the  accu- 
racy of  any  part  of  either  scale  could  be  tested  by  comparison  with  the  other. 

The  zero  reading  of  the  instrument  was  read  several  times  each  day  by  the  assistant 
chemist  who  made  the  polarizations,  and  all  of  the  results  corrected  accordingly. 
The  corrected  reading  was  recorded  on  the  tag,  which  was  then  dropped  through  a 
slot  into  a locked  box,  the  key  of  which  was  carried  by  the  clerk  that  recorded  the 
results  of  taring  and  polarization. 

At  the  time  of  my  visit  to  the  factory  the  method  of  determining  the  average 
percentage  of  total  solids  in  the  juice  of  the  beets  received  each  day  was  the  subject 
of  investigation  by  the  company’s  chemist.  The  method  of  determining  the  density 
of  each  sample  of  juice  by  means  of  the  Brix  hydrometer  was  being  compared  with 
that  of  taking  a definite  volume  of  each  sample  of  juice  and  placing  it  in  a large 
bottle  along  with  sufficient  mercuric  chlorid  to  prevent  fermentation.  This  com- 
posite sample  was  thoroughly  mixed,  and  its  density  determined  by  means  of  the 
Brix  hydrometer  at  the  close  of  each  day’s  work.  Since  the  portions  of  juice  used 
for  polarization  were  weighed,  and  not  measured  with  a pipette,  it  is  immaterial 
which  method  is  employed  for  obtaining  the  daily  average  percentage  of  total  solids, 
as  the  result  is  only  needed  for  the  calculation  of  the  daily  average  coefficient  of 
purity. 

PRECAUTIONS  NECESSARY  TO  ELIMINATE  ERROR  FROM  QUANTITATIVE  DETERMINA- 
TIONS OF  SUGAR  BY  MEANS  OF  THE  POLARISCOPE. 

After  observing  the  method  of  working  in  a general  way,  I next  proceeded  to 
investigate  the  care  with  which  the  chemists  in  the  receiving  laboratory  were 
observing  each  of  the  several  precautions  which  are  indispensable  to  the  accurate 
determination  of  sugar  bjr  means  of  the  polariscope.  These  sources  of  error  may 
be  briefly  enumerated  as  follows : 

(1)  Faulty  construction  of  the  apparatus  used. 

(a)  An  inaccurate  polariscope  scale. 

(fc)  An  observation  tube  of  incorrect  length. 

(c)  Flasks  incorrectly  graduated. 

(d)  Inaccurate  weights. 

(2)  Incorrect  manipulation. 

(a)  Errors  in  weighing  the  portion  of  material  to  be  used  for  each  polarization. 

(b)  Loss  of  some  of  the  material  between  the  time  of  weighing  and  the  thor- 

ough mixing  which  precedes  the  filtration. 

(c)  Error  in  diluting  the  liquid  to  the  mark  in  the  flask,  which  may  be  due  to 

imprisoned  air,  or  to  not  bringing  the  bottom  of  the  meniscus  exactly 
to  the  graduation  mark. 

( d ) Errors  due  to  unclean  or  moist  filters,  funnels,  glass  cylinders,  or  other 

apparatus  used  in  the  filtration. 

(e)  Error  due  to  evaporation  of  the  solution  during  filtration  and  while  stand- 

ing previous  to  polarization. 

(/)  Error  due  to  change  of  temperature  and  to  the  consequent  change  in  the 
volume  of  the  solution  between  the  time  of  filling  the  flasks  to  the  mark 
and  the  time  of  reading  the  solution  in  the  observation  tube. 

(g)  Errors  attending  polarization  made  at  other  temperatures  than  17.5°  C., 
and  due  to  the  influence  of  temperature  on  the  specific  rotatory  power 
of  quartz  and  of  sugar,  as  well  as  the  influence  of  temperature  on  the 
dimensions  of  the  observation  tube,  the  flasks,  and  the  apparatus 
employed  generally. 
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Taking  up  these  sources  of  error  in  the  order  named,  I beg  to  report  in  regard  to 
their  relation  to  the  results  obtained  in  the  laboratory  under  discussion,  as  follows: 

The  polariscope  used  was  supplied  by  a firm  whose  instruments  have  an  excellent 
reputation  for  careful  workmanship,  accuracy,  and  general  excellence.  However, 
the  fact  that  this  particular  instrument  was  provided  with  only  one  pair  of  quartz 
wedges  prevented  my  testing  the  accuracy  of  its  scale  by  the  method  of  comparing 
one  scale  with  the  other,  which  is  in  common  use  for  polariscopes  with  double- wedge 
compensation.  Moreover,  I was  unable  to  test  the  accuracy  of  its  scale  at  about  the 
point  used  by  means  of  standard  quartz  plates,  as  the  use  of  two  plates,  onelevorota- 
tory  and  one  dextrorotatory,  was  impossible,  owing  to  the  shortness  of  trough  pro- 
vided for  holding  the  observation  tube. 

I found  the  continuous-observation  tube  to  be  of  correct  length,  as  is  witnessed  by 
the  following  results  of  measurements  with  vernier  calipers,  reading  to  0.01  milli- 
meter : 

Length  of  continuous-observation  tube  at  17.3 ° C.,  measured  3.20  a.  m.,  December  22, 1899. 

Millimeters. 


First  measurement 200.05 

Second  measurement 200.00 

Third  measurement 200.00 

Fourth  measurement 199.95 


Mean  of  four  readings 200.00 


The  tube  was  rotated  through  an  angle  of  about  90°  after  each  reading. 

The  time  at  my  disposal  did  not  permit  a thorough  investigation  of  the  accuracy 
of  the  flasks  employed.  I may  say,  however,  that  the  close  agreement  of  several 
duplicate  polarizations  that  I made  by  use  of  these  flasks  in  the  course  of  my  investi- 
gations in  the  laboratory  under  consideration  precludes  the  possibility  of  any  con- 
siderable inaccuracy  in  their  graduation.  Moreover,  since  an  error  of  more  than  0.5 
cubic  centimeter  in  the  graduation  of  a 100-cubic  centimeter  flask  is  necessary  to 
cause  an  error  of  0.1  per  cent  in  the  polarization  of  a juice  of  average  richness,  it 
is  extremely  improbable  that  any  of  the  flasks  were  sufficiently  inaccurate  to  cause 
an  appreciable  error  in  the  analysis  of  the  juices.  The  general  construction  of  the 
flasks  in  regard  to  form,  maximum  diameter  of  neck,  etc.,  was  good.  It  is  to  be 
hoped  that  the  United  States  Office  of  Standard  Weights  and  Measures  will  soon  be 
able  to  offer  the  facilities  of  that  office  to  commercial  laboratories  for  the  testing  of 
flasks  and  other  forms  of  apparatus.  When  this  is  done,  apparatus  can  be  purchased 
with  the  certificate  of  the  Office  of  Weights  and  Measures,  or  with  the  guarantee  that 
it  is  to  stand  the  test  of  that  office  in  regard  to  accuracy. 

The  double  normal,  or  52.1  grams,  sugar  weight  used  in  weighing  samples  of  juice 
for  polarization  was  likewise  found  correct.  When  checked  with  a set  of  weights, 
of  which  the  accuracy  had  been  determined  by  the  United  States  Office  of  Standard 
Weights  and  Measures,  the  weight  was  found  to  weigh  52.097  grams.  This  is  nearer 
the  true  double  normal  weight  than  the  marked  value,  52.1  grams.  A normal  weight 
which  is  sometimes  used  in  the  work  of  the  laboratory  was  also  tested  and  found  to 
weigh  26.046  grams,  instead  of  26.048  grams.  This  inaccuracy  of  0.002  gram  would 
cause  an  error  of  less  that  0.01  per  cent  in  the  polarization  of  a granulated  sugar, 
and  an  error  of  only  about  0.001  per  cent  in  the  polarization  of  a juice  of  average 
richness. 

Concerning  errors  due  to  improper  or  careless  methods  of  manipulation,  mentioned 
under  (a),  ( b ),  (c),  and  ( d ),  above,  I must  say  that  my  observations,  covering  a period 
of  four  days,  were  most  reassuring  in  regard  to  the  care  and  cleanliness  with  which 
the  various  manipulations  were  conducted,  in  spite  of  the  haste  with  which  it  was 
necessary  to  perform  them.  I was  also  forced  to  conclude,  from  observation,  from 
conversation,  and  from  records  exhibited  by  the  head  chemist,  that  the  laboratory 
force  was  constantly  on  the  alert  for  an  opportunity  to  improve  the  methods  of 
manipulation  in  regard  to  accuracy  and  speed,  and  that  the  reliability  of  their 
methods  had  been  checked  whenever  possible. 
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Evaporation  of  the  solution  during  filtration  and  subsequent  to  polarization  was 
reduced  to  a minimum  by  receiving  the  filtrates  in  tall,  narrow  cyclinders.  Only  a 
minimum  surface  of  liquid  was  exposed  to  the  air,  and,  as  the  cyclinders  were  with- 
out lips,  the  funnels  fitted  them  closely,  thus  shutting  out  air  currents  that  might 
otherwise  have  hastened  evaporation. 

The  analysis  of  juice  from  cold  beets  in  a warm  room  by  use  of  water  partly 
drawn  from  a pipe  directly  connected  with  the  city  water  supply  suggested  to  me 
at  once  a chance  for  error  due  to  a change  of  the  temperature  of  the  solutions 
between  the  time  of  diluting  them  to  the  mark  and  the  time  of  polarizing.  Tli$ 
laboratory  was  kept  at  a fairly  comfortable  temperature  by  means  of  a steam  coil. 
While  the  beets  usually  remained  in  the  adjoining  tare  room  for  some  time  before 
the  juice  was  expressed,  it  might  sometimes  occur  that  they  were  grated  and  pressed 
immediately  after  being  brought  from  the  winter  temperature  of  the  outer  air.  The 
hydrant  water  had  a temperature  of  6°  to  8°  C.  when  running  full  head  from  an 
ordinary-sized  tap.  My  suspicion  that  the  solution  might  be  relatively  very  cold 
when  made  up  to  the  mark  and  become  many  degrees  warmer  during  the  filtration 
and  the  period  during  which  it  waited  its  turn  at  the  polariscope  proved  to  be  not 
well-founded.  This  is  apparent  from  the  following  experiments: 


Date. 

Tempera- 
ture of  lab- 
oratory air. 

Temperature 
of  water  from 
pet  cock  used 
for  tilling 
flasks  to  the 
mark. 

December  20, 1899  : 

10  n,.  m _ . . . 

Degrees  G. 
20.8 

22.5 

23.5 
22 

Degrees  G. 

19.8 

19.5 

21.8 

26.5 

12  m . ..  . 

5 p. m .... 

December  22, 1899 : 10. 45  a.  m 

The  temperature  of  the  juice  samples  as  they  entered  the  laboratory  was  taken 
several  times  during  the  afternoon  of  December  20,  and  was  found  to  be  19°.  The 
maximum  difference  between  the  temperature  of  the  juice  and  the  temperature  of 
the  room  on  that  day  was,  therefore,  less  than  5C.  The  greater  part  of  the  water 
used  had  approximately  the  temperature  of  the  room,  since  it  came  from  the  bottle 
mentioned  above  as  located  in  the  upper  part  of  the  room.  The  pipe  leading  to  the 
pet  cock,  whence  the  remaining  part  of  the  water  was  drawn,  extended  for  a consid- 
erable distance  along  the  ceiling  of  the  laboratory  and  at  one  point  ran  near  a steam 
pipe,  and  thus  the  temperature  of  the  water  contained  in  it  gradually  approached 
that  of  the  room.  A change  of  5°  in  the  temperature  of  the  solution  between  the 
time  of  making  up  to  the  mark  and  the  time  of  polarizing  makes  an  error  of  only 
about  0.01  per  cent  in  the  polarization  of  a juice  of  average  richness;  hence  the 
error  arising  from  the  causes  just  discussed  under  the  conditions  set  forth  is  negli- 
gible for  the  purpose  of  the  analysis  of  beets  to  determine  the  purchase  price.  I 
would  suggest,  however,  that  it  would  be  a wise  precaution  to  take  all  of  the  water- 
used  from  a reservoir  located  within  the  laboratory  and  filled  long  enough  before 
use  to  allow  it  to  acquire  the  temperature  of  the  room.  A thermometer  should  be 
hung  up  in  the  laboratory  near  the  work  able,  where  it  can  be  inspected  frequently, 
and  precautions  should  be  taken  to  avoid  unnecessary  fluctuations  in  the  tempera- 
ture of  the  room. 

The  errors  mentioned  above  under  (g)  as  due  to  the  influence  of  temperature  on 
the  specific  rotatory  powers  of  quartz  and  sugar,  and  on  the  apparatus  generally,  are 
negligible  in  the  polarization  of  a beet  juice,  except  under  extreme  conditions. 
The  correction  does  not  reach  0.05  per  cent  with  a juice  polarizing  15°  Ventzke  until 
a temperature  of  28°  C.  is  reached.1 

• See  an  article  on  this  subject  by  H.  W.  Wiley,  Journal  of  the  American  Chemical 
Society,  1899,  21,  568-596. 
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FACTOR  USED  FOR  CALCULATING  PERCENTAGE  OF  SUGAR  IN  THE  BEET  FROM  PER- 
CENTAGE OF  SUGAR  IN  THE  JUICE. 

The  greatest  source  of  difficulty  connected  with  the  indirect  determination  of 
the  percentage  of  sugar  in  beets  is  the  factor  to  be  employed  for  calculating  the 
percentage  of  sugar  in  the  beet  from  the  percentage  of  sugar  in  the  juice.  This 
arises  from  the  fact  that  there  is  a considerable  variation  in  the  percentage  of  juice  of 
the  quality  obtained  by  pressure  contained  in  beets  grown  and  stored  under  differ- 
ent conditions.  It  has  been  well  established  by  the  tolerably  concordant  results  of 
numerous  investigators  that  the  normal  percentage  of  fiber  or  marc  (matter  not 
juice)  in  the  beet  does  not  vary  greatly  from  mean  range  of  4 to  5 per  cent.  If  we 
compare  the  results  of  determinations  of  the  percentage  of  sugar  in  the  juice  of  the 
same  beets,  we  find  that  our  results  show  that  the  beets  only  contain  juice  of  the 
quality  expressed  and  analyzed  equivalent  to  89  to  95  per  cent  of  the  weight  of 
the  beet,  or  even  less  in  the  case  of  wilted  beets,  or  of  beets  that  have  lost  a consid- 
able  part  of  their  water  by  exposure  to  the  air. 

The  difference  is  readily  understood  when  we  recall  the  fact  that  the  beet  has  an 
anatomy  and  histology  (the  structure  of  its  various  parts,  distinguishable  with  the 
naked  eye  and  with  the  microscope,  respectively)  just  as  animals  have,  and  the  fact 
that  the  juices  from  these  different  kinds  of  tissue  have  different  chemical  composi- 
tions just  as  the  fluids  have  which  come  from  the  different  organs  of  the  animal 
body.  When  pressure  is  applied  to  the  beet  pulp,  the  juices  escape  first  from  the 
more  yielding  tissues,  the  juices  flowing  out  of  other  tissues  in  the  inverse  order 
of  their  relative  resistance  to  pressure  ; therefore  the  more  intense  the  pressure  the 
more  nearly  the  sample  will  represent  the  average  of  all  of  the  juices  of  the  beet. 
The  experiments  reported  above  show  that  there  is  practically  no  difference  in  the 
juices  expressed  from  a given  sample  of  beet  pulp  by  the  extremes  of  light  and  heavy 
pressure  obtainable  with  the  lever  press  used  in  the  receiving  laboratory  under 
discussion . 

It  had  been  the  practice  in  that  laboratory  to  use  factors  varying  from  0.92  to  0.93, 
controlling  them  from  time  to  time  by  determination  of  the  percentage  of  sugar  in 
the  same  sample  of  pulp,  both  by  the  indirect  and  by  the  direct  method.  The  aver- 
age quotient  obtained  by  dividing  the  percentages  of  sugar  in  the  beet  by  the  cor- 
responding percentages  of  sugar  in  the  juice  was  taken  as  the  factor  indicated  by 
each  set  of  results.  Just  at  the  time  of  my  investigations  the  factor  in  use  was  0.915. 

In  the  course  of  my  investigations  I made  the  following  analyses  in  order  to  gain 
some  knowledge  of  this  factor  and  the  amount  of  variation  it  undergoes  with  differ- 
ent samples  of  beets. 

The  first  two  samples  of  beets  used  in  this  investigation  were  selected  in  the  beet 
sheds  with  the  idea  of  obtaining  one  sample  having  a low  percentage  of  sugar  and 
another  one  having  a high  percentage  of  sugar.  The  sample  designated  “ small 
beets ” in  the  table  of  analytical  data  given  below  was  composed  of  beets  of  the  form 
and  size  considered  typical  for  beets  of  high  quality;  the  sample  designated  “ large 
beets  ” in  the  table  was  composed  of  beets  which  were  selected  on  account  of  their 
enormous  size  and  general  appearance  as  probably  containing  a small  percentage  of 
sugar;  the  samples  designated  by  numbers  were  the  regular  load  samples  taken  from 
the  pile  of  baskets  in  the  tare  room  without  selection.  For  the  samples  designated 
“large  beets ” and  “small  beets ” the  press  was  cleaned  and  wiped  dry  before  each 
pressing,  and  a dry,  clean  press  cloth  was  used  for  each  sample,  thus  eliminating  the 
error  due  to  the  overlapping  of  the  juices  of  successive  samples.  For  the  numbered 
samples  the  pressing  was  conducted  in  exactly  the  usual  manner,  with  the  excep- 
tion that  a slightly  larger  quantity  of  pulp  than  usual  was  used,  in  order  to  obtain 
two  cylinderfuls  of  juice.  The  first  cylinderful  took  the  burden  of  the  overlapping 
of  the  juice  of  the  previous  sample,  and  was  used  as  the  regular  laboratory  sample, 
representing  the  loads  whence  these  samples  came ; the  second  cvlinderful  was  used 
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for  my  own  investigations.  Each  analysis  was  made  in  duplicate,  with  the  excep- 
tion of  the  Brix  readings,  and  the  duplicate  results  are  indicated  by  the  letters  A 
and  B.  In  the  case  of  the  hot  alcoholic  digestion  method,  the  results  marked  A 
were  obtained  by  half-hour  digestion,  while  those  marked  B were  obtained  by  one- 
hour  digestion. 

For  the  direct  determination  of  the  sugar  in  the  beet  the  pulp  was  thoroughly 
mixed  after  it  came  from  the  grater  and  a portion  reserved  for  analysis  by  the  direct 
method  in  the  case  of  the  last  four  or  five  samples.  In  the  case  of  the  first  three  or 
four  samples  a duplicate  set  of  quarters  was  taken  and  sent  to  the  laboratory,  where 
they  were  grated  by  hand  and  the  pulp  used  for  analysis  by  the  direct  method. 
Unfortunately,  I omitted  to  note  in  my  records  whether  three  or  four  samples  were 
treated  by  this  method.  I may  say,  however,  that  the  fineness  of  the  pulp  obtained 
by  the  two  methods  was  not  greatly  different.  I personally  supervised  the  entire 
process  of  preparing  the  samples,  including  the  selection  of  the  beets  in  the  case 
of  those  selected  in  the  sheds,  the  quartering,  the  grating,  and  the  pressing  of  the 
pulp. 

The  total  solids  in  the  juices  were  determined  by  means  of  the  Brix  hydrometer. 
For  the  determination  of  the  sugar  in  the  juices  double-normal  portions  were 
weighed  and  diluted  to  the  mark  in  100  cubic  centimeter  (Mohr’s)  flasks,  after 
adding  6 cubic  centimeters  of  solution  of  basic  lead  acetate  having  a density  of 
54.3°  Brix.  The  analyses  by  the  direct  method  were  made  by  the  hot  alcoholic 
digestion  method  of  Rapp-Degener,  as  described  in  Friihling  und  Schulz  Anleitung 
zur  untersuchung  fiir  die  Zucker-Industrie,  etc.,  fifth  edition,  pages  180-182.  The 
numbers  in  the  column  headed  “ Factors”  were  obtained  by  dividing  each  percent- 
age of  sugar  in  the  beet  by  the  corresponding  percentage  of  sugar  in  the  juice.  The 
manipulations  were  carried  out  with  all  possible  care,  and  with  due  regard  to  the 
influence  of  temperature  on  the  accuracy  of  the  results.  The  calculations  have 
been  carefully  checked. 


Results  of  analyses  of  the  juices  and  of  the  pulps  from  a series  of  samples  of  beets,  made  for 
the  purpose  of  determining  the  relation  of  the  percentage  of  sugar  in  the  beet  to  the  per- 
centage of  sugar  in  the  expressed  juice. 


Sugar  in  the  beet  de- 

Analyses of  the  juices. 

termined  directly 
by  hot  alcoholic 

| digestion. 

Samples. 

, 

.E  actors. 

Total 

solids. 

Sugar. 

Coeffi- 

Duplicate 
1 results. 

Duplicate 

results. 

Means. 

cient  of 
purity. 

Means. 

Per  cent. 

Per  cent. 

Per  cent. 

i Per  cent. 

Per  cent. 

Small  beets 

17. 77 

f 15. 131 

\ 15. 08/ 

15. 10 

85.0 

/ 14.111 

\ 14.34/ 

14.23 

0. 942 

Large  beets 

16.  47 

f 13.17\ 

\ 13. 13/ 

13. 15 

79.8 

/ 12.431 

\ 12. 40/ 

12. 42 

0. 944 

No.  8064  {^j> 

17.66 

/ 14. 801 

\ 14. 80/ 

14.  80 

83.8 

/ 13. 671 

\ 13. 70/ 

13.  68 

0. 924 

No.  8069  

17.  81 

1 14. 581 

\ 14. 59/ 

14. 58 

81.9 

/ 13. 101 

\ 13. 19/ 

13. 15 

0.902 

No.  8093  {g} 

17.  81 

j 14. 831 

1 14. 83/ 

14.83 

83.3 

/ 13. 781 

\ 13. 74/ 

13.  76 

0. 928 

No.  8103 | 

18.  28 

/ 15.781 

\ 15.78/ 

15.  78 

86.3 

/ 14. 621 

\ 14. 60/ 

14.  61 

0. 926 

No.  8104 |g} 

18.  08 

/ 15. 581 

\ 15. 43/ 

15.  51 

85.8 

{ &*!} 

14.  52 

0. 936 

No.  8105 <(  g} 

18. 08 

/ 15. 95\ 

\ 15.90/ 

15.  93 

88.1 

/ 14. 571 

\ 14. 69/ 

14.63 

0.  918 

Mean  of  all  samples 

0.  9275 

Mean  of  load,  samples 

0. 9223 

1 



i i 

The  figures  in  the  foregoing  table  indicate  that,  for  the  quality  of  beets  investi- 
gated, the  factor  varies  from  0.902  to  0.945,  and  that  0.920  or  0.925  might  well  be 
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adopted  as  an  equitable  mean  value.  The  two  samples  of  selected  beets  gave  the 
highest  results  for  the  factor  0.942  and  0.944,  respectively.  These  high  results  are 
possibly  due  to  the  fact  that,  unconsciously,  fresh,  unwilted,  juicy  beets  were 
selected.  The  mean  of  the  entire  series  of  eight  comparative  analyses  was  0.9275, 
while  the  mean  for  the  six  load  samples  was  0.9223. 

In  this  connection  it  is  inreresting  to  examine  the  extent  of  the  error  attending 
the  use  of  a mean  factor  for  a series  of  calculations  when  the  factor  appropriate 
for  individual  samples  varies  from  0.900  to  0.945,  and  the  purchase  price  is  $4  per  ton 
for  beets  containing  12  per  cent  of  sugar. 

Variations  in  the  pur  chase  price  of  beets  arising  from  the  use  of  factors  varying  from  0.900 

to  0.945. 


Sugar  in  the  beet  and  value  per  ton. 

Sugar  in  the  juice. 

Using  0.900  as  a 
factor. 

Using  0.925  as  a 
factor. 

Using  0.945  as  a 
factor. 

Sugar  in 
the  beet. 

Value 
per  ton. 

Sugar  in 
the  beet. 

Vaffie 
per  ton. 

Sugar  in 
the  beet. 

Value 
per  ton. 

Per  cent. 

Per  cent. 
9.0 

$3.00 

Per  cent. 
9.3 

$3. 10 

Per  cent. 
9.5 

$3. 16 

11 

9.9 

3.  30 

10.2 

3.40 

10.4 

3.46 

12 

10.8 

3.60 

11. 1 

3.  70 

11.3 

3.  77 

13 

11.7 

3.  90 

12.0 

4.  00 

12.3 

4.10 

14 

12.6 

4.  20 

13.0 

4.  33 

13.2 

4.  40 

15 : 

13.5 

4.49 

13.9 

4.  63 

14.2 

4.  73 

16 

14.4 

4.  80 

14.8 

4.  93 

15.1 

5.  03 

17 

15.3 

5. 10 

15.7 

5.  23 

16.1 

5.  36 

18 

16.2 

5.  40 

16.7 

5.  56 

17.0 

5.  66 

19 

17.1 

5.  70 

17.6 

5.  87 

18.0 

6.  00 

20 

18.0 

6.  00 

18.5 

6.16 

18.9 

6.  30 

From  this  table  it  appears  that  by  assuming  0.925  as  the  mean  factor  the  price  per 
ton  would  be  from  $0.10  to  $0.16  per  ton  too  high  in  individual  cases  in  which  the 
proper  factor  is  0.900,  and  $0.06  to  $0.14  too  low  in  individual  cases  in  which  0.945 
is  the  proper  factor.  These  are,  of  course,  the  extreme  cases;  in  the  vast  majority 
of  cases  the  error  must  be  well  within  these  limits.  These  results,  then,  indicate  the 
degree  of  accuracy  attainable  with  certainty  in  the  determination  of  sugar  in  the 
beet  by  the  indirect  method.  These  wide  limits  can  be  reduced  with  considerable 
certainty  by  making  frequent  control  determinations;  unless,  however,  a consider- 
able number  of  these  control  analyses  be  made  at  one  time,  and  the  average  be 
taken,  the  results  may  be  misleading. 

For  commercial  work  of  the  kind  in  question,  where  a sliding  scale  of  prices  is  to 
be  maintained  varying  nearly  from  $3  to  $6  per  ton,  the  fixing  of  the  price  with 
reasonable  certainty  within  $0.15  of  the  proper  price  in  extreme  cases,  and  in  most 
cases  much  nearer,  must  be  regarded  as  highly  satisfactory.  The  results  certainly 
justify  the  retaining  of  the  indirect  method  of  analysis  unless  the  direct  method  can 
be  substituted  without  great  additional  expense.  I believe,  however,  that  with 
proper  apparatus  for  sampling  and  for  performing  the  analytical  work  in  a properly 
arranged,  roomy  laboratory,  the  direct  method  should  not  cost  very  considerably 
more  either  for  labor  or  for  apparatus  and  materials  than  does  the  indirect  method. 
The  work  of  the  receiving  laboratory  would  be  greatly  facilitated  and  accuracy 
rendered  more  easy  of  attainment  if  more  space  and  a greater  abundance  of  appa- 
ratus were  provided.  While  I feel  that  the  direct  method  of  analysis  possesses  a 
sufficient  number  of  advantages  to  justify  the  factory  in  trying  it  again  next  year 
with  an  abundance  of  the  latest  forms  of  apparatus,  I feel  that  I can  not  urge  too 
strongly  the  advantage  of  ample  room  and  a good  reserve  stock  of  clean  appa- 
ratus, whether  the  present  method  is  to  he  retained  or  some  other  one  adopted  in  its 
place.  With  a sufficient  number  of  funnels  and  receiving  jars,  hot  water  for  washing 
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them  and  ample  facilities  for  draining  and  drying  them,  wiping  with  towels  should 
he  avoided  entirely.  This  operation  is  not  only  expensive  in  point  of  labor  and 
towels  required,  hut  it  endangers  accuracy  through  the  possibility  of  the  towels 
becoming  wet  or  unclean. 

Instead  of  performing  the  various  operations  connected  with  the  analytical  work 
in  lots  of  ten  as  at  present,  space  and  apparatus  should  permit  them  to  be  performed 
in  lots  of  at  least  fifty.  Both  speed  and  accuracy  will  be  increased  by  this  change. 

ADDITIONAL  DATA  IN  REGARD  TO  OVERLAPPING  OF  JUICES  AT  THE  LEVER  PRESS. 

Before  leaving  the  discussion  of  the  receiving  laboratory,  I wish  to  present  some 
additional  data  relative  to  the  overlapping  of  the  juices  of  successive  samples  at 
the  press.  When  the  pulps  of  the  two  selected  samples  of  beets  already  mentioned 
were  prepared  for  use  in  connection  with  the  investigation  of  the  factor  to  be  used 
for  calculating  percentages  of  sugar  in  the  juice  to  percentages  of  sugar  in  the  beet 
the  pulped  samples  were  thoroughly  mixed,  and  duplicate  portions  were  pressed  in 
the  ordinary  way  without  any  unusual  precautions  to  prevent  the  overlapping  of 
the  juices.  The  results  of  the  analyses  of  these  juices,  together  with  the  results 
given  above  and  obtained  with  samples  of  juices  from  the  same  pulps  pressed  with 
every  precaution  to  avoid  overlapping  of  the  juices,  are  placed  in  the  following  table 
for  comparison : 


Analytical  results  indicating  the  error  due,  in  extreme  cases,  to  the  overlapping  of  the  juices 

of  successive  samples  in  the  press. 


Samples. 

Total 
solids  by 

Sugar  in  the  juice. 

Purity. 

Brix  hy- 
drometer. 

Duplicates. 

Means. 

Pulp  pressed  in  the  usual  manner : 

Small  beets 

Per  cent. 
17.03 

/ 14. 33 

\ 14. 41 

Per  cent. 
} 14. 37 

74.4 

Large  beets 

16.  50 

/ 13. 33 

\ 13. 35 

} 13. 34 

80.8 

Pulp  pressed  with  precautions  to  avoid  overlapping  of 
the  juice  (press  cleaned  and  wiped  and  a fresh  press 
cloth  used  for  each  sample) : 

Small  beets 

17.77 

/ 15. 13 

\ 15. 08 

} 15.10 

85  j 

Large  beets  

16.  47 

/ 13. 17 

\ 13. 13 

\ 13.15  1 

; 1 

79.8 

These  results  confirm  the  observations  made  earlier  in  this  report  and  show  that 
the  error  due  to  this  cause  may  be  very  considerable  when  two  successive  samples 
of  beets  have  juices  of  widely  different  richness. 

Samples  of  Sugar  Beets  Received  and  Analyzed  at  the 
Department  of  Agriculture. 

In  the  following  table  are  given  the  results  of  the  analyses  of  the 
samples  of  sugar  beets  received  at  the  Department  of  Agriculture  from 
the  various  States  and  Territories.  These  samples  were  sent  by  mail 
wrapped  in  oil  paper  to  prevent  evaporation  in  accordance  with 
instructions  for  harvesting,  sampling,  and  mailing  sent  out  by  the 
Department.  Most  of  them  arrived  in  excellent  condition,  especially 
when  the  directions  had  been  minutely  followed.  A few  of  the  samples 
showed  signs  of  wilting,  owing  to  inattention  to  directions  or  too  long 
detention  en  route. 
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The  table  shows  (1)  the  serial  number  which  was  attached  to  each 
sample  as  it  came  in;  (2)  the  county  and  post-office  from  which  the  sam- 
ple was  sent;  (3)  the  name  of  the  person  sending  the  beets;  (4)  a state- 
ment of  the  variety;  and  (5)  the  analytical  data.  The  average  weight 
of  the  beet  is  given  in  ounces,  and  the  percentage  of  sugar  in  the  beet 
is  represented  by  a figure  obtained  by  multiplying  the  polarization  of 
the  expressed  juice  by  the  factor  0.95.  The  figures  under  the  head 
“ Purity”  denote  the  quantity  of  pure  sugar  in  100  parts  of  dry  mate- 
rial, as  found  in  the  juice  of  the  beet;  for  instance  the  number  68 
means  that  in  100  pounds  of  dry  material,  obtained  by  expressing  the 
juice  of  the  beets,  68  pounds  are  pure  sugar. 
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DISCUSSION  OF  THE  DATA. 

ARKANSAS. 

The  samples  of  beets  received  from  Arkansas  were  extremely  x^oor.  \ 
Even  in  cases  where  the  beets  were  abnormally  small,  as  in  the  sauries  i 
from  Nevada  County,  the  x>ercentage  of  sugar  was  very  small.  In  all 
cases  the  imrity  was  extremely  low  and  was  not  so  high  as  is  found  in 
molasses  resulting  from  the  separation  of  sugar  from  beets  of  good 
quality. 

The  data  obtained  during  the  i>ast  year  corroborate  the  opinion  pre- 
viously exx^ressed  that  Arkansas  is  entirely  too  far  south  to  be  regarded 
as  among  the  x^ossibilities  for  successful  beet-sugar  xuoduction. 

CALIFORNIA. 

Only  one  sample  was  received  from  California — from  San  Bernardino 
County.  This  sample  was  rather  undersized,  weighing  only  11  ounces.  j 
Its  content  of  sugar  and  coefficient  of  x^urity  were  good. 

The  x^ossibility  of  growing  rich  sugar  beets  with  high  x>urity  in  Cali- 
fornia has  been  demonstrated  so  often  as  to  remove  all  doubt. 

COLORADO. 

Sixty-four  sauries  were  received  from  Colorado,  representing  all 
parts  of  the  State,  as  will  be  seen  from  an  insx>ection  of  the  relative 
positions  of  the  counties  given. 

The  average  weight  of  the  beets  received  was  24  ounces,  which  is 
rather  above  the  ordinary.  The  content  of  sugar  in  the  beets  received 
was  very  high  and  the  xmrity  satisfactory. 

It  is  evident  that  the  climatic  conditions  in  Colorado  are  extremely 
favorable  to  the  production  of  beets  of  high  quality.  The  only  difficulty 
to  be  overcome  is  in  regard  to  the  water  supply.  Wherever  irrigation 
can  be  practiced  it  is  evident  that  there  is  a great  future  for  sugar-beet 
production  in  Colorado. 

CONNECTICUT. 

Only  two  samxdes  were  received  from  this  State,  and  the  result  of 
the  analyses  of  these  showed  that  they  were  unsatisfactory.  Theoret- 
ically, beets  of  high  quality  should  be  grown  in  Connecticut,  and 
doubtless  could  be  if  the  proper  attention  were  given  to  the  subject. 
There  is,  however,  little  interest  taken  in  the  State  in  connection  with 
the  sugar-beet  industry,  and  no  determined  effort  to  secure  elaborate 
data  covering  the  whole  of  the  State  has  ever  been  made. 

DELAWARE. 

Two  samples  were  received  from  the  southern  £>art  of  the  State,  aud 
they  showed  fairly  good  qualities.  It  is  evident  that  beets  of  good 
quality  can  be  grown  on  the  Atlantic  seaboard.  This  has  already  been 
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shown  in  previous  publications  of  this  Department  and  in  maps  giving 
the  probable  areas  suited  to  beet  culture.  It  is  doubtful,  however, 
whether  the  State  of  Delaware,  as  a whole,  would  be  well  suited  to  beet- 
sugar  production. 

DISTRICT  OF  COLUMBIA. 

The  samples  analyzed  were  grown  in  the  Department  grounds. 
Owing  to  the  failure  to  secure  a proper  stand,  the  beets  were  somewhat 
overgrown. 

The  percentage  of  sugar  and  the  coefficient  of  purity  were  both  very 
low.  It  is  evident  that  the  District  of  Columbia  is  totally  unfit  to  grow 
beets  of  high  quality. 

GEORGIA. 

Fourteen  samples  of  beets  were  received  from  Georgia,  showing  both 
the  percentage  of  sugar  and  coefficient  of  purity  below  the  standard  for 
successful  beet-sugar  production.  Nevertheless,  with  samples  such  as 
are  represented  in  the  tables,  a fairly  good  quality  of  sugar  can  be  made. 

In  three  instances  the  samples  showed  an  encouraging  content  of 
sugar,  and  in  one  case,  namely,  that  of  Cobb  County,  in  the  northern 
part  of  the  State,  both  the  percentage  of  sugar  and  the  coefficient  of 
purity  were  abnormally  high.  These  exceptional  cases,  however,  should 
not  be  construed  as  meaning  that  Georgia  is  a State  suited  for  growing 
sugar  beets  for  commercial  purposes. 

IDAHO. 

The  sample  received  from  Idaho  was  exceedingly  overgrown,  and 
therefore  should  not  be  regarded  in  any  sense  as  a typical  sample. 

ILLINOIS. 

Twenty-five  samples  were  received  from  Illinois  and  were  unusually 
poor  for  that  State,  showing  qualities  less  favorable  even  than  those 
exhibited  in  the  samples  from  Georgia.  Only  in  four  or  five  cases  were 
the  samples  up  to  or  above  the  standard.  It  is  evident  that  better 
success  must  attend  the  efforts  to  grow  sugar  beets  in  Illinois  than  is 
indicated  in  these  samples  before  it  can  be  asserted  that  beets  can  be 
grown  there  with  a profit  for  commercial  purposes  in  sugar  making. 

INDIANA. 

The  twenty-nine  samples  received  from  this  State  showed  poor  qual- 
ities both  in  content  of  sugar  and  coefficient  of  purity.  Only  a small 
percentage  of  the  samples  reached  or  went  beyond  the  standard,  and 
the  coefficients  of  purity  especially  were  phenomenally  low  for  that 
State. 

Indiana  theoretically  should  make  a better  showing  than  is  given  by 
the  analyses  of  the  present  year. 

H.  Doc.  699 12 
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IOWA. 

Sixty-seven  samples  were  received  from  the  State  of  Iowa  and  the 
mean  result  of  the  analyses  showed  very  poor  qualities  both  in  sugar 
content  and  in  purity. 

There  seems  to  be  no  good  reason  for  this  poor  showing,  and  it  is 
rather  perplexing  that  this  State,  which  is  so  favorably  situated  theo- 
retically for  the  growing  of  sugar  beets,  should  be  represented  by 
samples  which  exhibit  even  poorer  qualities  than  are  found  in  the 
samples  received  from  Indiana  and  Illinois.  The  data  from  these 
three  States  show  that  even  where,  in  general,  favorable  conditions 
obtain  there  may  be  seasons  when  the  quality  of  the  product  falls  far 
below  the  average. 

KANSAS. 

The  thirty-five  samples  from  Kansas  showed  in  their  analytical  data 
that  the  previously  expressed  opinions  in  regard  to  Kansas’  being  a 
State  where  beets  can  not  be  successfully  grown  are  correct. 

KENTUCKY. 

Only  one  sample  was  received  from  Kentucky.  This  was  small  aud 
its  low  sugar  content  would  make  it  valueless  for  the  production  of 
sugar. 

MARYLAND. 

Eighteen  samples  showed  beets  of  rather  jioor  qualities,  not  reach- 
ing the  standard  either  in  sugar  content  or  coefficient  of  purity.  These 
data  confirm  the  impression  made  by  the  analyses  of  previous  years,  to 
the  effect  that  Maryland  can  not  be  regarded  as  a competitor  with  the 
more  favored  States  in  the  manufacture  of  sugar  from  beets. 

MASSACHUSETTS . 

Mne  samples  from  Massachusetts  showed  beets  of  very  high  quality 
both  in  sugar  content  and  purity  coefficient. 

MICHIGAN. 

By  far  the  largest  number  of  samples  received  during  the  last  year 
came  from  Michigan,  in  all  236.  The  average  size  of  these  beets  was 
satisfactory,  the  average  weight  being  22  ounces.  The  average  percent- 
age of  sugar  in  the  beet  was  encouraging,  being  over  13.1.  The 
purity  fell  by  a small  amount  below  ^ s*:.ndard  which  is  set  for  this 
number,  namely,  80. 

It  is  evident  from  these  analyses  and  from  others  which  have  been 
obtained  that  this  State  is  most  favorably  situated  for  the  successful 
production  of  beets  for  sugar-making  purposes. 

MINNESOTA. 

The  nine  samples  received  from  this  State  showed  a surprising  con- 
tent of  sugar  but  very  low  purity. 
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MONTANA. 

Many  of  the  samples  received  from  Montana  were  immensely  over- 
grown and  hence  the  low  content  of  sugar  and  purity  coefficient  were 
not  surprising. 

The  State  of  Montana  is  capable  of  growing  beets  of  high  sugar  con- 
tent and  high  purity  when  the  proper  conditions  of  cultivation  and 
fertilization  are  observed. 

NEBRASKA. 

The  six  samples  from  this  State  showed  both  the  content  of  sugar  and 
coefficient  of  purity  slightly  below  the  accepted  standard. 

NEVADA. 

The  twenty-four  samples  received  from  this  State  confirmed  the 
opinion  previously  formed,  that  if  the  proper  conditions  of  water  supply 
can  be  secured,  Nevada  will  be  one  of  the  greatest  beet-sugar  producing 
States  of  the  Union.  The  content  of  sugar  in  the  beets  was  phenomenal 
and  the  purity  very  satisfactory. 

NEW  HAMPSHIRE. 

The  four  samples  of  beets  received  from  this  State  showed  most  excel- 
lent qualities  both  in  the  sugar  content  and  purity. 

In  so  far  as  seasonal  conditions  are  concerned,  it  is  evident  that  New 
Hampshire  will  be  able  to  produce  beets  of  exceptionally  good  qualities 
for  sugar-making  purposes. 

NEW  JERSEY. 

The  seventeen  samples  received  showed  beets  considerably  over- 
grown, with  a satisfactory  content  of  sugar  and  a purity  which  lacked 
less  than  three  points  of  reaching  the  minimum  standard.  The  showing 
for  New  Jersey  was  exceptionally  fine.  A very  little  improvement  in 
the  quality  of  the  beets,  as  shown  by  the  analyses  of  the  samples 
received,  will  make  beet- sugar  manufacture  in  this  State  profitable. 

NEW  MEXICO. 

The  two  samples  from  New  Mexico  showed  a good  weight,  a high 
content  of  sugar,  and  a satisfactory  purity. 

N"W  YORK. 

G.j 

New  York,  next  to  Michigan,  furnished  the  largest  number  of  sam- 
ples. The  results  of  the  analyses  are  very  satisfactory,  so  far  as  the 
content  of  sugar  is  concerned,  but  for  some  reason  the  purity  of  the 
beets  received  from  New  York  this  year  falls  a little  over  one  point 
below  the  minimum  standard. 

NORTH  CAROLINA. 

The  two  samples  showed  beets  of  low  sugar  content  and  low  purity. 
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NORTH  DAKOTA. 

Three  samples  showed  a very  satisfactory  content  of  sugar  and  a 
purity  slightly  below  the  standard. 

OHIO. 

Ohio  comes  third  in  the  number  of  samples  forwarded  for  analysis 
during  the  year  1899.  The  128  samples  received  showed  beets  some- 
what above  the  average  in  size,  only  slightly  below  the  standard  for 
sugar  content,  and  with  a coefficient  of  purity  only  four  points  below 
what  it  should  be. 

It  is  evident  that  Ohio  is  capable  of  growing  beets  of  high  quality, 
but  the  efforts  in  this  direction  should  be  confined  to  the  more  northern 
portions  of  the  State.  The  same  statement  is  true  of  the  States  of  Indi 
ana  and  Illinois.  The  growing  of  beets  in  the  southern  parts  of  these 
States  tends  to  lower  the  general  average  for  the  whole  States. 

OKLAHOMA. 

The  two  samples  received  showed  the  beets  to  be  very  much  over- 
grown, with  a low  content  of  sugar  and  very  low  purity.  Oklahoma  is 
too  far  south  for  successful  sugar-beet  production. 

OREGON. 

The  single  sample  received  from  this  State  showed  fine  qualities  both 
in  content  of  sugar  and  purity  coefficient. 

PENNSYLVANIA. 

The  twenty-eight  samples  received  from  Pennsylvania  showed  beets 
very  much  overgrown.  The  low  content  of  sugar  and  the  low  purity 
revealed  by  the  analytical  data  are  not  surprising,  considering  the 
abnormal  size  of  the  beets. 

SOUTH  CAROLINA. 

The  four  samples  received  from  the  northwestern  portion  of  the  State 
showed  exceptionally  fine  qualities  for  the  South.  The  content  of 
sugar  was  very  satisfactory  and  the  purity  almost  up  to  the  standard. 
It  is  evident  that  in  those  portions  of  South  Carolina  near  the  moun- 
tains, where  the  altitude  is  great,  beets  of  fine  quality  can  be  produced. 
The  same  remark  can  be  applied  to  the  other  Southern  States  where 
advantage  can  be  taken  of  the  mountainous  regions  to  grow  beets  at  a 
high  altitude. 

SOUTH  DAKOTA. 

The  eleven  samples  received  from  this  State  showed  the  beets  to  be 
somewhat  overgrown  and  with  a very  low  content  of  sugar  and  purity 
for  that  locality. 

TENNESSEE. 

The  two  samples  showed  beets  enormously  overgrown,  and,  as  aeon 
sequence,  of  very  low  purity  and  very  low  sugar  content. 
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TEXAS. 

The  three  samples  received  showed  beets  of  very  poor  quality,  both 
in  respect  of  sugar  content  and  purity. 

UTAH. 

Ten  samples  received  showed  beets  of  very  high  grade.  The  size  of 
the  beets  was  almost  ideal,  the  content  of  sugar  high,  and  the  coeffi- 
cient of  jmrity  nearly  four  points  above  the  minimum  standard. 

VERMONT. 

The  sixteen  samples  showed  beets  of  good  size,  satisfactory  sugar 
content,  and  a purity  only  one  point  below  the  minimum  standard. 

VIRGINIA. 

Six  samples  from  Virginia  showed  beets  of  average  size,  but  Avith 
quite  low  content  of  sugar  and  low  imrity. 

Except  in  the  elevated  plateaus  of  Virginia,  it  is  not  to  be  expected 
that  beets  can  be  successfully  grown. 

WASHINGTON. 

Eight  samples  showed  beets  of  satisfactory  sugar  content,  but  with 
a purity  a little  over  tAvo  points  below  the  standard. 

WEST  VIRGINIA. 

Three  samples  indicated  that  the  beets  were  of  poor  quality,  both  in 
respect  of  sugar  content  and  purity.  There  are  many  elevated  plateaus, 
especially  in  the  Alleghany  Mountains,  where  very  fine  beets  could  be 
grown. 

WISCONSIN. 

Twenty-five  samples  received  from  this  State  showed  beets  a little 
above  the  average  in  size,  having  a very  high  content  of  sugar  and 
exceptionally  high  purity. 

WYOMING. 

The  single  sample  received  from  Wyoming  was  very  much  overgrown, 
but  in  spite  of  this  fact  the  content  of  sugar  was  exceptionally  high 
and  the  purity  very  satisfactory. 

COMPARISON  OF  THE  DATA  OBTAINED  DURING  THE  THREE  YEARS 

1897,  1898,  and  1899. 

Since  it  is  well  understood  that  the  data  for  a single  season  do  not 
form  a reliable  criterion,  owing  to  certain  meteorological  influences,  it 
is  advisable  always  to  collect  the  results  which  have  extended  over  a 
longer  time.  During  the  three  years  that  the  investigation  has  been 
conducted  by  the  present  Secretary  of  Agriculture  there  have  been 
obtained  data  which  are  of  greater  use  Avlien  studied  as  a whole.  To 
this  end  the  average  results  extending  over  the  period  mentioned  have 
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been  collected,  but  in  many  instances  the  data  are  not  complete  for  the 
three  years,  and  in  these  cases  the  comparison  is  of  less  value.  The 
table  following  shows  the  number  of  samples  secured,  the  average 
weight  of  the  samples  in  ounces,  the  percentage  of  sugar  in  the  beet, 
and  the  purity  for  each  year  named.  The  average  for  the  three  years 
is  obtained  by  multiplying  the  data  for  each  year  by  the  number  of 
samples  for  that  year,  taking  tbe  sum  of  the  products  and  dividing  by 
the  total  number  of  sauries  for  the  three  years.  The  mean  data,  in 
general,  corroborate  the  results  obtained  in  the  several  years. 

Average  weight,  percentage  of  sugar,  and  purity  of  samples  of  sugar  beets,  bg  States  and 
Territories,  for  the  years  1897,  1898,  1899. 


States. 

Year. 

Number 

of 

samples. 

A verage 
weight. 

Sugar  in  Jpurityco- 
the  beet,  efficient. 

1 

1897 

1898 

1899  i 

2 

6 

5 

Ounces. 

18 

23 

15 

Per  cent.  I 

11.3  71.5 

7. 1 j 67. 5 

6.  0 j 55.  5 

13 

19 

7.3  |*  63.5 

1897 

1898 

1899 

1 

4 

1 

26 

25 

11 

16.8 

14.6 

13.9 

80.2 

82.0 

6 

23 

j 14.9 

80.6 

Colorado 

1897 

1898 

1899 

174 

50 

64 

20 

22 

24 

13.6 

13.7 
14.4 

76.7 

80.1 

80.2 

Average  for  tlie  tliree  years 

288 

21 

13.8 

78.1 

Connecticut i 

1897 

1898 

1899 

Average  for  the  three  years 

4 

2 

21 

17 

! 10. 3 

10.9 

76.2 
75.  5 

6 

20 

10.  5 

76.0 

Delaware 

1897 

1898 

1899 

Average  for  the  three  years 

1 

2 

14 

24 

11.3 

12.5 

78.8 

81.4 

3 

21 

12.1 

80.5 

District  of  Columbia 

1897 

1898 

1899 

Average  fox'  the  three  years 

4 

24 

6.4 

56.9 

4 

24 

6.4 

56.9 

Georgia 

1897 

1898 

1899 

Average  for  the  three  years 

4 

10 

47 

14 

5.8 

11.0 

64.0 

75.0 

14 

23 

9.5 

71.9 

Idaho 

Average  for  the  three  years 

1897 

1898 

1899 

7 

5 

1 

1 

21 

28 

36 

12.5 

12.0 

10.8 

79.4 

78.3 

75.0 

13 

25 

12.2 

78.6 

Illinois 

1897 

1898 

1899 

32 

38 

25 

17 

20 

25 

13. 1 

10.2 
10.6 

75.  5 
75.2 
72.6 

Average  for  the  three  years 

95 

20 

11.3 

74.6 

Indiana 

1897 

1898 
j 1899 

103 

88 

29 

14 

21 

19 

13.1 

10.1 
11  4 

78.  9 
75.5 
73.4 

Average  for  the  three  years 

220  17 

11.7 

76.8 
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Average  weiyhf,  percentage  of  snyar , and  purity  of  samples  of  suyar  beets , by  States  and 
Territories,  for  the  years  1897 , 1898,  1899—  Continued. 


States. 

| 

Year. 

Number 

of 

samples. 

Average 

weight. 

Sugar  in 
the  beet. 

Purity  co- 
efficient. 

! 

Ounces. 

Per  cent. 

Iowa 

| 1897 

130 

18 

13.3 

73.7 

1 1898 

147 

25 

11.4 

76.1 

1899 

67 

24 

10.9 

72.1 

344 

22 

12.0 

74.4 

1897 

41 

27  i 

11.  4 

73.8 

71.3 

1898 

16 

22 

10.3 

1899 

35 

21 

9.5 

66.0 

92 

24 

10.5 

70.4 

§ ' j 

Kentucky 

1897 

6 

16 

11,9 

5.9 

71.5 

1898 

4 

14 

61. 1 

1899 

1 

5 

7.4 

11 

14 

9.3 

67.3 

Maryland 

1897 

29 

19 

11.4 

79.1 

1898 

31 

22 

10.4 

76.0 

! 1899 

6 

18 

10.2 

74.6 

66 

20 

10.8 

77.2 

1897 

| 

| 1898 

4 

27 

12.0 

78.6 

1899 

9 

21 

14.6 

83.3 

13 

22 

13.8 

j 81.9 



Michigan 

1897 

450 

22 

14.7 

81.1 

1898 

34 

28 

13.2 

81.9 

- 

1899 

236 

22 

13.1 

79.7 

Average  for  the  three  years 

720 

22 

14.1 

80.  7 

Minnesota 

1897 

49 

24 

11.0 

79.2 

1898 

21 

22 

12.7 

78.7 

1899 

9 

23 

12.3 

77.5 

A vfiM.TO  for  the  three  veaj*S-  - 

79 

23 

11.6 

78.9 

Missouri  

1897 

324 

20 

11.  7 

73.5 

1898 

43 

17 

8.5 

68.6 

1899 

19 

17 

7.1 

64.3 

Average  for  the  three  years. ...... 

386 

20 

11.1 

72.1 

Moot, ana  _ 

1897 

1898 

4 

7 

20 

21 

14.  4 

77.8 

11.2 

72.6 

1899 

2 

40 

10.7 

70.6 

Average  for  the  three  years. ...... 

13 

24 

12.1 

73.9 

N ebraska 

1897 

13 

29 

12.9 

76.9 

1898 

10 

25 

12.8 

76.8 

1899 

6 

19 

11.3 

74.4 

Average  for  the  three  years 

29 

26 

12.5 

76.3 

Nevada 

1897 

1898 

21 

18 

18.3 

8171 

42 

12 

18.5 

85.9 

1899 

24 

18 

16.9 

82.2 

Average  for  the  three  years 

87 

15 

18.0 

83.8 

New  Hampshire. ..... 

1897 

1898 

2 

34 

13.5 

83.5 

1899 

4 

17 

15.5 

86.0 

Average  for  the  three  years 

6 

23 

14.8 

85.2 

New  Jersey 

1897 

31 

16 

14.2 

81.4 

1898 

33 

20 

11. 1 

77.5 

1899 

17 

27 

11.3 

77.3 

A verage  for  the  three  years. 

81 

20 

12.3 

79.0 

1- 
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Average  weight,  percentage  of  sugar,  and  purity  of  samples  of  sugar  beets,  by  States  and 
Territories,  for  the  years  1897,  1898,  1899 — Continued. 


States. 

Year. 

Number 

of 

samples. 

Average 

weight. 

Sugar  in 
the  beet. 

Purity  co- 
efficient. 

New  Mexico 

1897 

1898 

1899 

3 

7 

2 

Ounces. 

13 

20 

22 

Per  cent. 
17.2 
12.8 
14.9 

82.0 

78.0 

82.9 

12 

19 

14.3 

79.8 

1897 

1898 

1899 

225 

328 

142 

21 

21 

19 

isTtT 

12.6 

13.0 

82.4 

80.5 
78.8 

695 

21 

13.5 

80.8 

1897 

1898 

1899 

7 

14 

2 

23 

19 

17 

9.1 

6.5 

7.6 

75.3 

61.8 

69.0 

23 

20 

7.4 

66.5 

1897 

1898 

1899 

4 

28 

10.5 

3 

22 

13.9 

78.3 

7 

25 

12.0 

78.3 

Ohio 

1897 

1898 

1899 

68 

409 

128 

22 

24 

24 

13.8 
11.0 

11.9 

79.1 

77.1 

76.1 

605 

24 

11.5 

77.1 

1897 

1898 

1899 

1 

6 

2 

10 

24 

31 

11.8 

10.2 

10.3 

72.5 

73.3 

69.3 

Average  for  the  three  years. - 

9 

24 

10.4 

72.3 

Oregon  

1897 

1898 

1899 

Average  for  the  three  years 

6 

1 

20 

17 

14. 1 
15.8 

83.4 

84.3 

7 

20 

14.3 

83.5 

Pennsylvania  

1897 

1898 

1899 

59 

81 

28 

18 

21 

31 

13.8 

11.6 

11.2 

79.5 

78.1 

75.4 

Average  for  the  three  years. .... 

168 

22 

12.3 

78.1 

South  Carolina 

1897 

1898 

1899 

13 

4 

4 

17 

14 

14 

9.9 

10.2 

13.0 

79.9 

81.2 

79.3 

A verage  for  the  three  years 

21 

16 

10.5 

80.0 

South  Dakota 

1897 

1898 

1899 

5 

24 

11 

17 

16 

25 

15.1 

13.9 

10.6 

83.2 

78.6 

72.8 

Average  for  the  three  years  . . 

40 

19 

13.1 

77.6 

Tennessee 

1897 

1898 

1899 

17 

10 

2 

11 

17 

54 

10.8 

8.0 

8.3 

71.9 

69.3 

67.6 

Average  for  the  three  years 

29 

16 

9.7 

70.7 

Texas ’ 

1897 

1898 

1899 

11 

49 

3 

22 

25 

12 

12.6 

9.5 

7.5 

76.5 

69.8 

53.7 

Average  for  the  three  years 

63 

24 

10.0 

70.2 

Utah 

1897 

1898 

1899 

35 

14 

10 

20 

16 

20 

14.3 
13.6 
15  0 

81.1 

85.3 

83.6 

Average  for  the  three  years 1 

59 

14 

14.3 

82.5 
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Average  weight,  percentage  of  sugar,  and  purity  of  samples  of  sugar  beets , by  States  and 
Territories,  for  the  years  1897,  1898,  1899 — Continued. 


States. 

Year. 

Number 

of 

samples. 

8 

68 

16 

Average 

weight. 

Sugar  in 
the  beet. 

Purity  co- 
efficient. 

1897  ! 

1898 

1899 

Ounces. 

22 

22 

23 

Per  cent. 

14.2 

13.2 
12.8 

84.1 

82.8 

79.0 

92 

22 

13.2 

82.3 

1897 

1898 

1899 

34 

43 

6 

21 

20 

17 

11.6 

8.9 

9.5 

76.2 
72.4 

74.2 

Average  for  tlie  three  years  

83 

20 

10.0 

74.1 

Washington  

1897 

1898 

1899 

34 

5 

8 

27 

27 

23 

13.7 

13.9 

13.0 

80.7 
81.3 

77.8 

Average  for  the  three  years  

47 

26 

13.6 

80.3 

West  Virginia 

1897 

1898 

1899 

14 

4 

3 

19 

28 

20 

I 15.4 

9.1 
9.1 

80.4 

72.9 

67.2 

Average  for  the  three  years ............... 

21 

21 

13.3 

77.1 

Wisconsin 

Average  for  the  three  years 

1897 

1898 

1899 

42 

16 

25 

15 

24 

21 

15.8 
13.0 

14.8 

83.3 

79.3 

84.4 

83 

19 

15.0 

82.9 

W y oming 

1897 

1898 

1899 

34 

10 

1 

19 

19 

29 

17.2 

13.9 

15.9 

' 82.  3 
78.1 
81.9 

Average  for  the  three  years 

45 

19 

16.4 

81.4 

ARKANSAS. 

Thirteen  samples  have  been  examined  during  the  three  years  from 
this  State.  The  average  percentage  of  sugar  in  the  beet  was  7.3,  and 
the  average  coefficient  of  purity  03.5.  It  is  evident  that  sugar  can  not 
be  profitably  made  from  sugar  beets  of  this  character. 

CALIFORNIA. 

The  number  of  samples  from  this  State  was  so  small  as  to  render  the 
data  of  little  value.  The  general  results,  however,  confirm  che  opinion 
that  the  capabilities  of  growing  sugar  beets  of  high  quality  in  the  State 
are  without  question. 

COLORADO. 

During  the  three  years  288  samples  have  been  analyzed  from  Colo- 
rado. The  percentage  of  sugar  in  the  general  average  was  satisfactory, 
but  the  purity  for  the  whole  period  was  slightly  below  the  standard. 

CONNECTICUT. 

The  remark  which  was  made  above  in  regard  to  the  data  from  Cali- 
fornia applies  with  equal  force  to  the  results  obtained  from  the  samples 
received  from  Connecticut. 
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DELAWARE. 

No  valuable  deduction  can  be  drawn  from  the  three  samples  which 
have  been  analyzed  in  two  years  from  Delaware. 

DISTRICT  OF  COLUMBIA. 

The  results  of  only  one  year’s  work  proves  as  stated  in  another  place, 
that  the  District  of  Columbia  is  totally  unfit  to  grow  beets  of  high 
quality. 

GEORGIA. 

The  analyses  of  fourteen  samples  from  Georgia,  extending  over  a 
period  of  two  years,  gave  some  little  indication  of  the  capability  of 
sugar-beet  growing  in  the  State.  The  results  were  not  encouraging. 

IDAHO. 

Analyses  of  thirteen  samples  from  Idaho  showed  beets  to  be  some- 
what overgrown,  with  a fair  content  of  sugar  and  a purity  slightly 
below  the  standard. 

ILLINOIS. 

Ninety- five  samples  have  been  received  from  Illinois  during  the  three 
years  mentioned.  The  average  size  of  the  beets  was  normal,  but  both 
the  content  of  sugar  and  coefficient  of  purity  were  below  the  standard. 

INDIANA. 

Two  hundred  and  twenty  samples  received  from  Indiana  showed  that 
this  State  has  practically  the  same  rank  as  a sugar-beet  producer  as 
Illinois. 

Attention  has  already  been  called  to  the  fact  that  in  Indiana  and 
Illinois  a successful  beet-sugar  industry  can  be  established  only  in  the 
northern  parts.  It  is  not  advisable  to  try  to  push  the  commercial 
growing  of  sugar  beets  even  so  far  south  as  the  central  portions  of  these 
States. 

IOWA. 

Three  hundred  and  forty-four  samples  were  received  from  Iowa, 
showing  beets  of  good  size  and  a good  content  of  sugar,  just  reaching 
the  average  standard  fixed  for  successful  manufacture.  The  purity 
of  the  Iowa  beets  is  remarkably  low,  when  their  content  of  sugar  is 
considered.  This  fault  can  doubtless  be  remedied  by  more  careful 
culture. 


KANSAS. 

The  climate  of  Kansas,  as  has  been  repeatedly  pointed  out,  is  not 
suitable  to  the  growing  of  high-grade  sugar  beets.  The  summers,  as 
a rule,  are  too  long  and  too  dry.  The  data  which  have  been  secured 
from  the  ninety-three  samples  received  from  that  State  confirm  this 
statement. 
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K ENTUCKY . 

Eleven  samples  of  beets  grown  in  this  State  have  been  examined. 
Their  uniformly  low  sugar  content  and  purity  are  not  encouraging. 

MARYLAND. 

Maryland  appears  to  be  one  of  those  States  which  is  just  on  the 
border  separating  the  good  from  the  indifferent  areas  for  sugar-beet 
production.  There  are  mauy  parts  of  Maryland  where  high-grade  beets 
can  be  grown.  This  is  especially  true  of  the  high  plateau  lands  of  the 
Alleghany  Mountains.  On  tbe  Atlantic  seaboard,  also,  beets  of  high 
grade  can  be  grown  in  Maryland.  The  sixty-six  samples  secured  from 
this  State  showed  both  the  sugar  content  and  purity  below  the  stand- 
ard fixed  for  successful  culture. 

MASSACHUSETTS. 

The  number  of  samples  which  have  been  received  from  Massachu- 
setts— namely,  thirteen — is  too  small  to  serve  as  a foundation  for  any 
definite  conclusions.  It  is  evident,  however,  where  the  soil  conditions 
are  favorable,  that  beets  of  high  quality  can  be  grown.  The  analytical 
data  obtained  from  the  Massachusetts  samples  were  very  satisfactory, 
both  as  regards  sugar  content  and  purity. 

MICHIGAN. 

In  the  case  of  Michigan,  the  number  of  samples  received  was  so 
large  as  to  make  the  deductions  therefrom  very  valuable.  It  will  be 
seen  that  the  beets  were  of  good  size,  with  an  exceptionally  high 
content  of  sugar  and  purity. 

There  is  little  doubt  of  the  fact  that  Michigan  is  one  of  the  most 
favorable  localities  in  the  United  States  for  the  growing  of  high-grade 
sugar  beets.  When  the  farmers  of  the  State  thoroughly  learn  the  art 
of  successful  beet  culture,  they  will  be  able  to  compete  even  with  the 
more  favored  districts  of  Europe,  both  in  the  quality  of  the  beets  pro- 
duced and  in  the  yield  per  acre. 

MINNESOTA. 

The  data  obtained  from  Minnesota  were  not  so  favorable  as  theoret- 
ical indications  would  lead  one  to  expect.  The  analyses  of  seventy- 
nine  samples  indicated  beets  of  very  uniform  and  almost  ideal  size 
from  the  point  of  view  of  the  farmer  and  the  manufacturer.  The 
content  of  sugar  was  slightly  below  the  minimum  standard,  and  the 
same  remark  can  be  applied  to  the  purity  coefficient. 

MISSOURI. 

Missouri,  as  in  tbe  case  of  Maryland,  is  one  of  the  border  States 
between  tbe  good  and  bad  areas  for  successful  beet  culture. 

Tbe  385  samples  received  during  tbe  three  years  showed  beets  of 
good  average  size,  with  a fair  content  of  sugar  but  a low  purity.  The 
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general  result  of  the  study  of  the  data  received  from  Missouri  was 
distinctly  unfavorable,  and  points  to  the  fact  that  it  is  not  a suitable 
region  for  the  successful  growing  of  sugar  beets. 

MONTANA. 

The  results  obtained  from  the  few  samples  received  from  Montana 
indicated  that  in  the  beets  grown  there  so  far  the  percentage  of  sugar 
and  the  purity  were  very  much  below  the  average. 

NEBRASKA. 

Many  years  of  the  commercial  culture  of  the  sugar  beet  have  dis- 
tinctly fixed  the  status  of  Nebraska  in  respect  to  this  industry.  The 
data  obtained  from  this  region  showed  beets  of  fair  sugar  content  but 
rather  low  purity.  It  has  been  demonstrated  that  beet  sugar  can  be 
made  in  Nebraska,  but  it  is  evident  from  the  data  for  the  last  few 
years  that  Nebraska  does  not  rank  as  high  as  some  of  the  other  States 
in  its  capability  of  raising  high-grade  sugar  beets. 

NEVADA. 

Although  Nevada  is  not  regarded  as  an  agricultural  State,  it  is 
evident  from  the  data  secured  that  if  irrigation  should  be  practiced 
over  considerable  areas  there  is  no  State  in  the  Union  more  favorable 
to  the  growing  of  high-grade  beets.  In  fact  the  data  obtained  from 
the  eighty-seven  samples  secured  from  that  State  are  the  most  favor- 
able of  any  obtained  anywhere  in  the  country.  The  remarkably  high 
content  of  sugar  in  the  beet,  coupled  with  the  high  purity,  more  than 
offsets  the  rather  small  size  of  the  beet  produced.  dt  is  evident  that  in 
a State  like  Nevada,  where  expensive  cultivation  is  essential,  no  crop 
could  be  produced  so  profitably  as  the  sugar  beet,  provided  the  con- 
ditions of  manufacture  are  favorable,  the  factories  not  being  too  far 
removed  from  the  sources  of  supply. 

NEW  HAMPSHIRE. 

The  few  samples  received  from  this  State  showed  beets  of  very  high 
grade.  It  is  not  likely,  however,  owing  to  the  contour  of  the  State  and 
the  character  of  the  soil,  that  beet  culture  will  ever  become  an  industry 
of  great  magnitude  in  that  region. 

NEW  JERSEY. 

Eighty-one  samples  have  been  received  from  the  State  of  New 
Jersey.  The  size  of  the  beets  and  the  content  of  sugar  were  favorable 
and  the  purity  almost  up  to  the  standard.  It  is  evident  that  portions 
of  New  Jersey  are  favorable  to  the  growing  of  beets  which  could  be 
profitably  used  for  sugar  making. 

NEW  MEXICO. 

Only  a few  samples  were  received  from  this  Territory.  The  content 
of  sugar  in  the  beets  from  this  region  was  favorable,  and  the  purity 
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almost  up  to  the  standard.  In  the  commercial  growing  of  sugar  beets 
in  this  Territory  difficulties  have  been  met  which  have  discouraged  the 
growers  to  some  extent,  but  it  is  believed  that  there  are  many  areas  in 
New  Mexico  where  successful  beet  culture  can  be  carried  on. 

NEW  YORK. 

Great  interest  has  been  manifested  in  the  State  of  New  York  during 
the  last  few  years  in  the  sugar-beet  industry,  and  two  factories  have 
been  in  operation.  Both  of  the  experiment  stations,  the  one  at  Cornell 
University  and  the  State  station  at  Geneva,  have  investigated  the  sub- 
ject of  beet  culture  and  have  secured  data  of  a very  valuable  nature. 

The  data  obtained  here  during  the  three  years  are  also  very  favorable, 
especially  so'  because  based  upon  so  large  a number  of  samples,  namely 
695.  While  the  content  of  sugar  is  not  phenomenal,  it  is  high  enough 
to  make  a profitable  yield,  and  the  purity  is  satisfactory. 

NORTH  CAROLINA. 

The  samples  received  from  this  State  showed  beets  of  very  poor  qual- 
ity. There  are  doubtless  areas  in  the  mountain  regions  where  fine  beets 
can  be  grown,  but  in  the  lowlands  it  is  evident  that  the  climatic  condi- 
tions are  unfavorable. 

NORTH  DAKOTA. 

The  small  number  of  samples  received  from  this  State  makes  any 
deductions  in  regard  to  the  beets  grown  there  unreliable.  The  data, 
however,  when  considered  with  those  obtained  from  the  agricultural 
experiment  station,  show  that  successful  beet  culture  can  be  practiced 
in  North  Dakota  where  the  local  conditions  are  favorable. 

OHIO. 

The  large  number  of  samples  received  from  Ohio  enables  us  to  form 
definite  judgments  in  regard  to  the  possibility  of  beet  culture  in  that 
State.  The  same  remark  which  has  been  made  in  regard  to  Illinois  and 
Indiana  is  applicable  to  Ohio.  The  State  as  a whole  can  not  be  regarded 
as  favorable  to  beet  culture.  There  are  many  places  in  the  northern 
part  where  beets  of  high  quality  could  be  produced  on  a commercial 
scale. 

OKLAHOMA. 

The  data  from  this  Territory  are  distinctly  unfavorable.  The  condi- 
tions which  obtain  there  are  very  much  the  same  as  in  Kansas,  and  the 
Territory  is  not  suitable  to  the  growth  of  high-grade  sugar  beets. 

OREGON. 

The  data  from  the  few  samples  received  from  this  State  are  of  little 
value  when  considered  alone.  When,  however,  those  obtained  from 
the  agricultural  experiment  station  are  taken  into  account,  it  is  evident 
that  in  Oregon,  at  least  in  certain  portions  of  it,  there  are  areas  well 
sub°d  to  the  production  of  beets  of  very  high  grade. 
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PENNSYLVANIA. 

Pennsylvania  does  not  hold  as  high  a rank  as  New  York  or  Michigan 
in  sugar-beet  production,  but  it  is  evident  from  the  data  secured  that 
the  beets  are  of  a quality  sufficiently  high  to  insure  favorable  results 
from  the  manufacture  of  sugar  from  beets  grown  in  that  State.  The 
great  trouble  seems  to  lie  with  the  coefficient  of  purity.  This,  however, 
doubtless  can  be  raised  by  careful  culture. 

SOUTH  CAROLINA. 

The  data  obtained  from  this  State  were  much  more  favorable  than 
theoretical  indications  would  lead  one  to  suppose.  The  coefficient  of 
purity  in  the  South  Carolina  beets  reaches  the  standard,  while  the  con- 
tent of  sugar  is  not  so  much  below  the  standard  as  might  be  expected. 
Nevertheless,  it  can  not  be  said  that  South  Carolina  is  among  the 
number  of  those  States  where  a successful  sugar-beet  industry  can  be 
established. 


SOUTH  DAKOTA. 

The  beets  received  from  South  Dakota  had  a fair  content  of  sugar, 
but  a low  purity.  It  is  evident  that  more  careful  culture  must  be 
practiced  in  order  to  raise  the  purity  to  the  standard.  When  this  is 
accomplished  South  Dakota  can  be  considered  as  one  of  the  localities 
favorable  to  beet  production. 

TENNESSEE. 

There  are  many  parts  of  Tennessee  where  the  altitude  is  very  great, 
but  in  these  regions  water  is  scarce  and  the  land  is  devoted  almost 
exclusively  to  grazing.  In  the  parts  of  the  State  where  agriculture  is 
practiced  it  is  evident  that  the  conditions  are  unfavorable  to  the  sugar- 
beet  industry 

UTAH. 

The  data  from  Utah  showed  favorable  conditions.  In  connection  with 
these  data  it  must  be  taken  into  consideration  that  the  sugar-beet 
industry  has  been  established  there  on  a successful  commercial  scale. 
This  State  can  be  regarded  as  one  of  the  most  favorable  for  beet  pro- 
duction, and  a rapid  expansion  of  the  industry  will  be  seen  there  in  the 
near  future.  The  coefficient  of  purity  shows  that  often  under  irrigation 
the  beets  have  a juice  of  the  finest  quality  which  can  be  produced. 

VERMONT. 

The  climatic  conditions  are  favorable  to  the  production  of  high-grade 
beets,  as  is  clearly  indicated  by  the  data  obtained.  The  contour  of  the 
State  and  the  character  of  the  soil,  however,  impose  difficulties  in  the 
way  of  the  expansion  of  the  sugar-beet  industry  which  will  be  hard  to 
overcome. 
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VIRGINIA. 

i'k  - samUc,:  received  from  this  State  were  not  encouraging  to  the 
)r  < 1 t . ; a rccessful  sugar-beet  industry  can  be  established  therein. 
There  are  doubtless  many  localities,  especially  in  the  mountainous 
regions,  where  exceptionally  fine  beets  can  be  grown,  but  taken  as  a 
whole  the  State  can  not  be  regarded  as  among  those  where  the  future 
will  see  a successful  beet-sugar  industry  established. 

WASHINGTON. 

Washington  is  in  the  same  category  as  Oregon  as  a sugar-beet  pro- 
ducing State.  Perhaps  the  conditions  as  a whole  are  somewhat  more 
favorable  in  Washington  than  in  Oregon.  The  data  obtained  from  the 
forty-seven  samples  showed  a high  content  of  sugar  and  a satisfactory 
purity. 

WEST  VIRGINIA. 

There  are  many  localities  in  West  Virginia,  especially  among  the 
mountains,  where  beets  of  high  quality  can  be  produced. 

The  twenty-one  samples  received  did  not  correctly  represent  the 
possibilities  of  the  State.  During  the  year  1897  there  were  fourteen 
samples  received  from  West  Virginia  of  exceptionally  high  character. 
A study  of  the  data  obtained  during  the  other  two  years  showed  the 
beets  to  be  of  very  inferior  character. 

The  mountainous  areas  of  the  State,  where  the  climatic  conditions 
are  favorable,  will  not  afford  any  considerable  expansion  of  the  industry. 

WISCONSIN. 

The  data  obtained  from  Wisconsin  showed  that  it  is  one  of  the  most 
favorable  States  of  the  Union  for  the  growth  of  beets. 

Eighty-three  samples  showed  beets  of  ideal  size,  very  high  content  of 
sugar,  and  the  purity  above  the  average. 

WYOMING. 

This  State  also  contains  many  areas  suited  to  beet  culture.  The 
forty-five  samples  which  have  been  secured  showed  beets  of  excep- 
tionally high  sugar  content  and  satisfactory  purity. 

DIAGRAMMATIC  VIEW  OF  THE  DATA. 

In  order  to  give  a general  view  of  the  above  data,  a diagram  (fig.  1) 
is  presented  showing  the  relative  percentages  of  sugar  in  the  beets 
grown  in  the  several  States  and  Territories  by  a continuous  line, 
and  the  relative  coefficients  of  purity  of  the  juice  of  the  beets  by  a 
broken  line.  For  convenience,  these  lines  have  been  placed  upon  the 
same  cross- section  paper.  Of  the  two  columns  of  figures  appearing  at 
each  side,  the  outer  shows  the  percentages  of  sugar,  being  numbered 
from  6 to  18,  inclusive,  and  the  inner  represents  the  coefficients  of 
purity,  from  55  to  95,  inclusive. 
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Pig.  1. — Diagram  showing  average  percentage  of  sugar  in  the  beet  and  average  coefficient  of  purity 
of  the  juice  as  shown  by  analyses  of  samples  received  from  States  and  Territories  by  the  Department  of 
Agriculture  during  the  years  1897,  1898,  and  1899. 
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Aii  inspection  of  tliese  lines  will  show  that  there  is  a general  rela- 
tionship between  the  percentages  of  sugar  and  the  coefficients  of 
purity.  The  continuous  line  showing  the  percentages  of  sugar  is  ar- 
ranged in  order,  beginning  with  the  lowest  percentage  of  sugar,  as 
found  in  beets  grown  in  any  State,  namely,  7.3  per  cent  in  Arkansas, 
and  ending  with  the  beets  which  exhibited  the  highest  percentage  of 
sugar,  namely,  those  received  from  Nevada,  having  18  per  cent  of  sugar. 
The  order  in  which  the  States  come  in  this  diagram  is  what  would  be 
expected  from  their  geographical  location,  with  the  exception  of  the 
State  of  Connecticut.  The  samples  received  from  this  State  were 
unusually  poor,  since  it  is  certain  that  if  the  possibilities  of  beet  grow- 
ing in  Connecticut  were  thoroughly  studied  the  position  of  this  State 
would  be  much  farther  to  the  right  than  in  the  present  instance. 

Since  it  was  necessary  to  construct  a line  for  the  coefficients  of  purity 
in  the  same  order  of  States  as  that  representing  the  percentages  of 
sugar,  this  line  does  not  rise  at  regular  intervals,  from  the  lowest  to 
the  highest  points,  but  is  subject  to  fluctuations,  as  is  seen  in  the 
irregular  zigzags  given. 

Nevertheless,  a comparison  of  the  two  lines  shows  that  there  is  a 
tendency  for  a high  purity  to  go  with  a high' percentage  of  sugar. 

A word  of  caution  should  be  spoken  in  regard  to  the  diagram,  namely, 
that  it  must  be  considered  as  representing  the  actual  character  of  the 
beets  grown  in  the  several  localities  mentioned  only  so  far  as  the  same 
is  indicated  by  the  data  obtained  in  the  analyses  made  in  the  Division 
of  Chemistry  of  the  Department  of  Agriculture  during  the  years  1897, 
1898,  and  1899.  The  samples  received  from  several  of  the  States  were 
insufficient  in  number  to  accurately  indicate  their  capabilities  for  beet 
production. 
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